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DEMISTERS 


It will pay you to investigate YORKMESH 


DEMISTERS if your process vessels need a lift 
in efficiency. The versatile knitted wire-mesh 
pads are being used more and more throughout 
industry to stop liquid entrainment and improve 
the performance of: 
Vacuum Towers, Distillation Equip- 
ment, Gas Absorbers, Scrubbers, 
Evaporators, Knock-Out Drums, Steam 
Drums and many others. 
Here is what happens when YORKMESH 
DEMISTERS are installed: 
1. As vapor disengages from liquid it 
carries with it fine liquid droplets. 
2. When the vapor stream passes thru 
the fine wire mesh, the liquid drop- 
lets impinge on the wire surfaces, 
coalesce in to large drops, and fall. 
3. The vapor is now dry and free from 
entrained liquid. 
Send us details on your type of process vessel 
or operation, vapor flow rate, pressure, tempe- 
rature, and density or molecular weight; ap- 
proximate amount of entrained liquid, viscosity, 
and specific gravity . . . for existing equipment 
advise dimensions, indicate vertical or horizontal 
vessel and material of construction required for 
mesh and grids. Complete details will make it 
possible for us to present our recommendations 
and quotation. 


For more information, turn te Data Service card, circle No. 95 
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The efficiency of epotity 
of distilietion equipment icantly 
improved by the use of YORKMESH DEMISTERS 


YORKMESH lied in evaporators 
avoid product loss and prov clean condensate. 


YORKMESH DEMISTERS instolied in Knock-Out 

Drums result in high separation efficiency at low 

pressure drop. 


—Write for Bulletin #21— 


OTTO H. YORK CO., INC. 


6 CENTRAL AVE. + WEST ORANGE, N. J. 
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DRAVER FEEDERS 


with or without automatic timing controls 


Here's the way to ‘:eep production units— 
grinders, sifters, mixers, etc. — operating 
steadily at most efficient capacity. A 
Draver capacity regulating Feeder assures 
a continuous, uniform flow of material to 
the machine . . . prevents dangerous over- 
loading and wasteful underloading .. . 
helps maintain quality control . . . repays 
its cost many times over in a smoother 
running production system. 


Even sticky, hard-to-handle materials 
can be accurately regulated by dependable 
Draver Feeders—at rates from ounces to 
thousands of pounds an hour. Timing 
controls are available for feeding preset 
amounts at automatic intervals to con- 
tinuous or batch processes. 


What is your bulk feeding problem? 
Send details, and our engineers will be 
glad to make recommendations on a 
Draver Feeder that will save you pro- 
duction time and moncy. No obligation, 


FEEDING - MIXING - SIFTING | WEIGHING - PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 


Engineers & Manulocturers Since 1872 
1311 S. Cicero Avenve + Chicago 50, lilincis 


For more information, circle No. 62 
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What's new in 
cat crackers? 


The art of catalytic cracking has reached a highly 
advanced state. The improvements and refine- 
ments that now take place as new crackers are 
built seem minor indeed when one recalls the 
series of spectacular breakthroughs that followed 
one after another during cat-cracking’s first 
eventful decade. 

Yet there is drama even today. Sometimes it 
takes the form of a successful race against time. 
A record of sorts was set recently when the unit 
above was completed by Fluor for Standard Oil 
Company of California at its Richmond refinery 
on San Francisco Bay. It is an Esso Model IV 


/ 
: 
‘ 
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Fluid Catalytic Cracker with a capacity of 55,000 
barrels per day, and it was delivered to the cus- 
tomer in time for the summer marketing season— 
two weeks less than one year after work began. 

It is one of the two largest Model IV’s in exist- 
ence. The other, of the same capacity, was built 
by Fluor in 1954 for Standard at El Segundo. The 
Richmond and E! Segundo units are almost iden- 
tical except for auxiliaries (Richmond has a fired 
heater, a CO boiler and water-treating facilities). 
A few minor design and material changes, based 
on experience at E] Segundo, were incorporated 
into the new unit. 


When you consider expansion. .. 
is in the creative ability of men 


The job was begun on June 2, 1958, and com- 
pleted May 15, 1959. Credit for the fast comple- 
tion is due to many factors—organization, 
planning, fine co-operation from customer and 
suppliers, and good luck. But perhaps the most 
important element of all was Fluor’s broad 
experience in the design, engineering and con- 
struction of cat crackers—nearly thirty of them 
since 1940. 

A Fluor brochure, “FCC at Richmond,” de- 
scribes this interesting unit. Write to Dept. 51, 
The Fluor Corporation, Ltd., 2500 South Atlantic 
Boulevard, Los Angeles 22, California. 
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marginal notes 


Cryogenic engineering, Punched card 
techniques, in new books 


Cryocenic ENGINEERING, Russell B. 


Scott, Chief, National Bureau of 
Standards enic Engineering 
Laboratory, for the Atomic 


Energy Commission, D. Van Nostrand 
vs Inc., New York, N. Y., 
(1959), 368 p., $5.60. 

Reviewed by Clyde McKinley, Air 
Products, Inc., Allentown, Pa. 

Mr. Scott’s work of over three 
decades with the basic 
materials at low temperatures and the 
associated engineering applications of 
such has 
eminently for the writing of C. 

ry Ey The objective of 
Eo book that of presenting a broad 
and relatively comprehensive under- 
standing 


2, 


temperature portion of Sec- 
tion 25— , Handbuch der Kal- 
tetechnik—R. National Bureau 


of Standards publications, American 
Society for Testing Materials publica- 
tions, Low Temperature Physics—C. 
Squire, etc. 


which he thought should be most 
valuable in helping with cry- 
ogenic engineering prob both in 


engineering design and in laboratory 
operations. The subject matter of the 
book is presented princi in nine 
chapters — Li 


of and 
Low Tem ture Struc- 
tural Materials. 


| 


also trea’ materials of 
connections vacuum spaces, 


at low tem 

Cryogenic E: will be use- 
ful to all those in’ in low tem- 
perature engineering problems. 


To SCIENCE AND INpustry, Edited 
Robert S. Casey, James W. Perry, 
len Kent and M Berry. Second 
Edition, Reinhold Publishing Corp., 
New York, N. Y., (1958), 697 p., 


hs 


F 


isi t Parts II, 

reader must be wary of accepting at 


aa 


face value any of the ing conclu- 
sions drawn or implied differ- 
ent authors. Accordingly, the book 


to the novice that 
deal of fundamental thinking of 
own (more than did many 

contributors) before he “freezes” 


in the field of information storage and 
retrieval, that each must go his own 
continued on page 10 


po or services, the book treats edge- 
ae punched cards (McBee, etc.) more 
ria! extensively than it treats field-punched 
a (IBM, etc.) cards—perhaps more ex- 
tensively than the over-all relative 
- utilities of the two types of cards 
<a thus apparent that 
= a fashion, attained 
of limited useful- 
ness to organizag 
operating systems 
emissivity, vacuum systems, pumping _lections of docum 
2 speed, outgassing, getters, cold traps The volume is 
ca and vacuum gages are covered in some parts: “Fundamental Machine CUon- 
4 detail. Techniques for the construction siderations,” “Practical Applications,” 
a of vacuum insulated equipment are “Fundamental Considerations in Cod- 
ad ing and System Design,” and “Future 
:.. Possibilities.” In addition, there is an 
extensive bibliography (677 refer- 
together with the associated data 
chapter oa The first of the book, “Funda- 
. theory—to the reader who is unfa- the measurement of insulation values mental lk wad Pond oa is 
4 miliar with low temperature, has been ‘de 
‘mat. available and capabilities of 
| punched devices. Parts Il, Il 
. neering pr been and IV of 26 individual 
covered in such publications as Carps—THEIR APPLICATION 
| Separation of Gases — Ruhemann, 
Chemical Engineers’ Handbook—low 
significance, value a 
the conclusions wh . 
| $15.00. 
Reviewed by Eugene Wall, Engi- 
neering Service Division, E. 1. du Pont 
de Nemours & Co., Wilmington, Del. 
Scott has here assembled material The first (1951) edition of this 
book had the stated objective of as- 
sisting the individual scientist, engi- | 
neer or other technologist in app may well serve best as background 
punched-card c= any in sing material, particularly as an illustration 
problems of informa’ 
: retrieval. This second edition - 
same objective. Accordingly, 
Separation of Gases, Cooling by Adi- reader should not (based _ 
abatic De-magnetization, Low Tem- the title of the book) that more design of his own system. 
: ee ee Insulation, cursory treatment will be given to It is unfortunate that the book 
toring and Transporting Liquefied punched-card techniques for purposes leaves the impression that there are 
Gases, Transfer of Liquefied Gases, other than information storage and no fundamental, underlying principles 
retrieval. Further, because of the ob- 
jective of assisting individuals rather 
than organized information systems 
- 8 September 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) a 


ENGLAND 


U. S.A. ENGLAND 

U.S.A. FRANCE 
Leading oil and chemical companies 
on both sides of the Atlantic testify 
to the Kellogg Organization’s ability 

U.S.A. to engineer ethylene manufacturing 


and recovery plants. The twelve for 
which Kellogg has been responsible to 
date represent an annual capacity in 
excess cf 1,050,000,000 pounds! 


nomically sound plants for producing 
high purity ethylene and other valu- 
able olefins from various feed-stocks. 


ENGLAND 


A Subsidiary of Pullman Incorporated 
711 Third Avenue, New York 17, N. Y. 


ENGLAND 


For mere infermation, turn te Data Service card, circle Ne. 39 
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GERMANY 


ITALY 


ITALY 


A BILLION-POUND BACKGROUND 
in Engineering Ethylene Plants 


Typical Kellogg design innovations 
for ethylene recovery systems are: 
(1) a heat pump circuit which permits 
tower top reflux to be provided by 
condensing overhead vapors while do- 
ing tower reboiler duty; (2) an auto- 
refrigeration system based on a Joule- 
Thomson or Isentropic expansion of 
tower overhead vapors; and (3) an 
intermediate condenser and reboiler 


call on the billion-pound background 
of The M.W. Kellogg Company. 


September 1959 


pyrolysis process, and many unique 
design features, Kellogg is unusually § on the demethanizer to minimize re- . 
equipped to engineer and build eco- _frigeration requirements. . 
— 
The Canadian Kellogg Company, Limited, Toronto « 
Kellogg | nter national (or poration, London Kellogg Pan 
American Cor poration, Buenos Atres « Societe Kellogg, 
Parts « Companhia Kellogg Brastietra, Rio de Janetro « 
Companta Kellogg de Venesucia, Caracas. 


YES, NOW 
VISCOSITY 


CAN BE CONTINUOUSLY 


PROCESS 
CONTROLLED 


BROOKFIELD 
VISCOMETRAN 


om actual process conditions, the Brookfield Viscometran accu- 
tately and continuously measures, records and controls viscosity. Readily 
mounted and integrated in existing processes, the Viscometran offers 


significant economic advantages over other methods of indicating degree . 


of reaction, degree of polymerization or determination of process end point. 
Viscosity is very likely a variable that is 
fundamental in your process. For com- 
plete information about how the Brook- 
field Viscometran can provide continuous 
“in process” measurement of this product 
dimension for you, write— 
THE WORLD'S STANDARD FOR VISCOSITY 
MEASUREMENT AND CONTROL 


ferooktield 


ENGINEERING LABORATORIES, INCORPORATED 
STOUGHTON 38, MASSACHUSETTS 

BROOKFIELD VISCOMETRANS NOW SUCCESSFULLY USED FOR CONTROLLING: 

Asphalt Caramel * Cement siurries * Durezresin-acetone siurries * Gluten siurries * Lignum-based 

polymers Molten * Paper coatings Polystyrene * Polyurethane resins * Ureaformaidehyde resin 


For more information, turn te Data Service card, circle No. 59 
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are 
erroneous in matter of degree and 
some are en untenable. This is 
have chosen as 


used for literature retrieval pur- 
pose, the choice among them being 
purely one of economics, which vary 
with the environment. A better 


Bs 


way, that the works of those individu- 
ally active in the field have only 
does exist a set of princi- 
ples, but they will not be apparent 
7 » [az : to the casual reader of this book. This 
is probably because the editors and 
most of the contributors were what we 
“machine-oriented” approach 
to information retrieval is analogous to 
the following approach to the design 
of a synthetic polymer plant: “Here 
is a catalog of used process equip- 
ment; build me a polyethylene plant 
using this equipment.” The 
developed then depends oni "upon 
able approach would be to develop a 
process and then to the equip- 
where possible, of course). 
The “machine-oriented” approach 
becomes evident early in Chapter 1, 
. wherein Table 1-1 purports to class- 
= WITH THE | , 5 ify “the newer tools and systems for 
literature searching.” A number of 
| | their main classificatory headings the 
A 
Il is an excellent summé 
| by Cascy 
Ca 
{ he reader 
_ have been chosen during sub- 
ject analysis. III describes 
available -card equipment 
and the available of edge 
punched and ied punched cards; 
treatment of the . relatively 
superficial. Chapter III gives a 
: brief description of “Uniterm” and 
Batten card (“Peek-a-boo”) systems. 
3 Part II consists of 14 individually 
authored descriptions of “practical ap- 
plications”; as noted above, each ap- 
plication is for —_ environ- 
. ment and in every instance 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 


design and production 
PROGRESS REPORT 


Process airs Inc., division of The Eimco Pehieration: 420 Peninsular Ave., San Mateo, Calif. 


World’s Largest Covered 
Thickeners in Operation 
At U.S. Borax & Chemical 


Four 230 ft. dia. Eimco-Process 
heavy-duty thickeners have been in 
operation for over a year at the United 
States Borax and Chemical Corporation 
refinery in Boron, California. These 
totally enclosed and insulated thicken- 
ers, largest of their kind in the world, 
are part of the CCD circuit from which 
the strong Borax solution goes to crys- 
tallization. 

The thickener designs, developed in 
close cooperation with Pacific Coast 
Borax Division personnel and the 
engineering constructors, are custom- 
adaptations of Eimco-Process Type CX 
mechanisms. The cover of each unit is 
supported from radial trusses receiving 
central support from an 8 ft. dia. con- 
crete column with steel shell that also 
carries the entire weight and torque of 
the thickener mechanism. The drive- 
head with split main gear and bearing 
was designed to the specific requirement 
of providing easy maintenance access. 
A special liquid seal was devised to pro- 
tect the drive unit from tank vapors, as 
well as to ensure close control of process 
conditions. 


Four totally enclosed Eimco-Process 
thickeners at Boron, California 


Other installation features were the 
resting of the steel thickener tanks on 
oiled sand for corrosion prevention; 
continuous torque recording;-and 
handling the thickener underflows with 
steam driven reciprocating pumps. 

This $20,000,000 processing plant, 
on an 80 acre desert site, was designed 
and constructed by Southwestern Engi- 
neering Company and Ford J. Twaits 
Company as a joint venture. It has 
substantially increased the U. S. Borax 
capacity and is playing an important 
part in the production of high energy 
boron fuels for the space age. 


NEW BULLETIN AVAILABLE 


We recently completed an eight page 
bulletin describing our thickeners, hy- 
droseparators, air-lift agitators, reactor- 
thickeners, slurry mixers and related 
equipment. It also covers recent design 
innovations such as our unique Thixo 
arms and platform lifting devices, and 
should be in your reference library even 
if your immediate plans do not include 
thickening equipment, 
A request will bring 
one by return mail, 
or, if your plans do 
involve thickeners, 
our nearest sales 
engineer will 
deliver a copy 
in person. 


Eimco Filtration Equipment 
Plays Important Role in 
Producing Rocket Fuels 


At another plant, producing high 
energy fuels, engineers were faced with 
a troublesome filtration problem. They 
had to filter a fuel having an extremely 
low slurry viscosity, a high percentage 
of hydrogen in the gas, and containing 
a dangerously flammable material. 

This problem was referred to Eimco’s 
Research and Development center at 
Palatine, Illinois. Here, the Company's 
filtration research engineers, after a 
series of tests, were able to work out 
special adaptations for a continuous 
pressure drum filter that met all the 


requirements. 


Pressure test 
techniques were used to 
determine the tine of the und. 
Intricate seals were devised to keep air 
out of the pressure vessel. Changes were 
made in the hydraulic system. And, the 
filter was furnished with complete in- 
strumentation. 


Continuous pressure drum filter 
of the type developed 
for the filtration 

of rocket fuels 


This is typical of how Eimco’s unex- 
celled research facilities and valuable 
backlog of experience in engineering 
custom-designed ‘ilter equipment can 
solve difficult filtration problems. 


For more information, turn te Data Service card, circle No. 61 
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from page 10 
there is no guarantee that the applica- 
tion is optimum even for its own en- 
vironment. Uses of edge-punched 
(including Zatocode) cards, field- 

mched cards, Batten cards and 


There is no discounting skill and years of experience in 
the highly specialized work of designing complex chemical 

filters. Even though we at Buffalo Filters have a new name— 
our 45 years combined experience in engineering filtration hemical engineer 
systems for many of America’s largest firms, attests to our earned ing “On a vena as a 
reputation. If you have a unique or unusua: filtering problem measure of the present state of the 


lished in England is to encourage the 
setting w university courses 


—we can engineer it to your complete satisfaction. in En and as a look 
) at the potential future of the profes- 
For further information, please write Buffalo Filters, Inc.: sion there. 
EDWARD A. ULRICH, PRESIDENT 
LecistaTion RE- 
1807 ELMWOOD AVE. Victoria 5455 
1, 1957 to June 30, 1958), E. V. 
Or contact one of our representatives: Hollis, W Py ‘and S. V. Mar- 
co Dept. of Health, Edu 
Houston 5, Texes Spokane 13, Washington cation, and Welfare, Office of Edu- 
D. 8. GOOCH ASSOCIATES LEE INC. cation, Washington, D. C., 115 p. 
gham 6, Alab Boston 61, Mass. $0.70. 
JOUNSON M & ASSOCIATES, INC. hy ~ SALES CO. Copies of this hij interesting 
Cleerwater, Fleride Pittsburgh 19, Po. survey may be by writing 
C8. VOLLMER INDUSTRIAL SALES CO. to the Superintendent of Documents, 
Haddonfield, New Jersey St. tole 17, Mo. U. S. Government Printing Office, 
FREDERICK HERSTEIN & ASSOCIATES TORONTO COPPERSMITHING CO., LTD. Washington 25, D. C. 
P. O. Box 1264 80 Knox Avenue 
Plainfield, New Jersey Teronte 8, Ontario (Conde) 
For more information, turn to Data Service card, circle No. 32 
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Ser 
\ are not punched at all) are discussed. 
SEN The “high spot” (as well as several 
distinct -spots”) of the book oc- 
: cur in Part III, “Fundamental Con- 
\ siderations in Coding and Systems De- 
’ sign.” Chapter 21, by Carl S. Wise, 
a Reo is an outstanding mathematical an- 
price of the book to one engaged in 
L Frear, will prove invaluable to those 
mentation field; it provides a concise 
description of the 12 best-known and 
structure to code (and vice versa) 
5. a — The book closes as it opened—with 
the “machine-oriented” viewpoint. 
ScHEME FoR A Fui-Tme Course 
| for Better Filtration systems iw CuemicaL ENGINEERING, The In- 
stitution of Chemical Engineers, Lon- 


For more information, turn te Dota Service card, circle No. 43 
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| 
precisely controlled : 
materials processing | 
N. Hovey St., Indianapolis 18, . | 


Due to their hydrophobic characteristics, synthetic fibers are 
increasingly popular in the “wash-'n-wear” market — with such organic _J 
chemicals as acetic anhydride as basic raw materials. Using their -_ 
own direct oxidation process, with butane and propane as the normal 
charge, Celanese Corporation of America produces an entire series 
of these chemicals at its Pampa, Texas plant (below) . . . acetic 
anhydride, acetic, propionic and butyric acids, acrylate esters, 
vinyl acetate, acetaldehyde and methanol. 

Western heat exchangers, performing with characteristic reliability 
and efficiency, have played an important role in heat transfer 
applications in the oxidation process at Celanese-Pampe since its 
initial construction in 1952. 


WESTERN 


oe HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 


For more information, turn te Date Service cord, circle No. 114 
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NEWS PLUS INTERPRETATION 


Financing bottleneck seen by 1967 


American ind may have seri- 
ous trouble in financing the large- 
scale production facilities which, 
by 1967, the nation will need to 
meet the demands of a much en- 
larged population, said recently 
Dupont vice-president T. C. Davis. 

“One reason for . imism,” 
pointed out Davis, “is the fact that 
mdustry must operate in an infla- 
tion economy under an unrealistic 
depreciation policy. And, in spite 
of this, there is a continuing un- 
willingness on the the 
United States Treasury and the ac- 
counting profession to support 
suitable revisions of the income tax 
law which would permit sufficient 
depreciation allowances for income 
tax purposes.” 

Davis went on to explain that 
tax laws permit a —-S set 
aside enough income over 
to recover the cost of equipment 
by the time it wears out. This 
would work if prices stood still, 
but don’t. Today, when 
permits to be set 
or replacement is not enough to 
pay for the new because inflation 

boosted the price of new equip- 
ment. 

Since 1941, according to the 
speaker, the dollar has withered to 
only 41 cents and, if inflation keeps 
up, its worth may by 35 cents or 
less by 1967. “And,” he continued, 

“ty then, there is hardly an in- 
by plant now in operation 
that will not need considerable ov- 
erhauling, if not replacing. Where 


are we going to get the money? 
Certainly not from our depreciation 
allowances. What we need is a new 
tax rule which will allow us to 
recover, through depreciation al- 
lowances, the original investment 
in terms of current purchasi ing 

wer. The recovered capital coul 

n be used to replace wornout 
and outmoded equipment.” 

Three alternatives are seen b 

Davis to a revised depreciation 
lowance policy, none of them par- 
ticularly attractive: 
* Raise prices to make up the 
difference in cost of replacement. 
But this would add to inflation and 
make things worse, he pointed out. 
Under present laws, in order to get 
one extra dollar to replace equip- 
ment, industry must earn $2.08, 
and to get that, prices must be 
raised 


Washington notes 


© Neglect needed replacements, 
reduce the size of operations. “Nat- 
urally,” said Davis, “the business 
will contract, so will the number of 
jebs, and so will profits.” 
© Raise the money by a combina- 
tion of borrowing, reducing divi- 
dends, and taking “painful meas- 
ures’ to reduce wages. “As for 
borrowing,” said Davis, “debt never 
solved any problem and often has 
created new ones.” He went on to 
emphasize that earnings are the 
only significant element in the 
economy which have not moved 
upward since the war, and that 
reduced dividends “will drive 
away investors and send into 
hiding the money we may need 
to expand or o te.” As for re- 
ducing wages—“that’s a distressing 
prospect and I hope we won't have 
to face it.” 


AEC has awarded 22 contracts for development of new and 


improved industrial uses for radioisotopes 
. A new Bureau of Mines publication “Biblography of 
rating Costs for Chemical and Petroleum 
-December, 1957,” Information Circular 7884, can 
perintendent of Documents, Government Printin 


tion. 
Investment and 
Plants, January 

be had from Se Su 


Office, Washington 25, D.C. Price: 40¢ . . 


symposium for industry 


and high- level radia- 


A unclassifi 
resentatives on development and 


potential uses of nuclear reactors for production of low-tempera- 
ture process heat will be held in the AEC auditorium at German- 
town, Maryland, October 1, 1959, beginning at 9:00 A.M. All 
interested persons are invited to attend. AEC will also sponsor 


a Pee symposium for mana 
ing of nuclear 


reprocess 
October 20-21, 1959. 
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ement and technical personne! 
els, at Richland, Washington, 


J]. L. Gillman, Jr. 
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NEWS PLUS INTERPRETATION 


Chemical engineers in pulp and paper 


cal engineers for pulp and 
paper industry; 

0 stimulate interest of Chemical 


P paper man- 
ufacture; 

To encourage the inclusion of 
problems, discussions, and exam- 


inations on pulp and paper tech- 
nology in current chemical engi- 


and Paper Industry (TAPPI). 
First a ch to the problem 
was to determine the number of 
chemical engineers holdirg formal 
who are employed in the 
and paper industry. Accord- 


Table A 


Mux 
Carecony B.S. M.S. Tora, 


92 
2100 18 4 2 


fied mills 59 9 2 70 
264 mills 1329 171 21 41521 
uted to 792 


in the U States. Replies were 
. received from 235 companies (264 


and paper mills (146); and the 


shown in Table A. 
It is estimated that about 72% of mills, se. 
total U. S. production of pulp and 
paper is represented by this survey, maining phases of 
not including the 
26 unidentified 
point is that 20% of the mills re- 


three porting showed no graduate chem- 
ical engineers employed. However, 
uction so represented is 
tified mills (26). A total of only 6% of the total indicated for 


1,521 people with formal degrees the survey 
in chemical engi were 


by category of mill is aoe 


the 
uction of the  cati program, and further re- 
An interesting 


A.1.Ch.E. building fund drive continues 
Despite the fact that A.LCh.E., alone the societies 
ee oem in the Member Gifts Campaign the United 
gineering Center, has more than fulfilled its quota, it is con- 
tinuing its campaign. Present subscriptions to the Member Gift 
Campaign from all societies total $2,552,394—overall quota re- 
maining is $1,244,000. 


Major maleic anhydride plant for West Coast 
pounds of annual capacity for maleic anhy- 


slated for mid-1960. 


New Cyanamid subsidiary in Italy 

Cyanamid Italia, newly-formed Cyanamid su in Italy, 
wil be formed gurus assets of Azienda Laboratori 
Farmaceutici, SpA ( pharmaceuti- 
cal plant in Catania, Sicily. Total investment roses Lr is around 
$4.8 million, seventy percent of which will be held by Cyanamid, 
the rest by Italian interests. 


High-energy fuel research continues 


Recent cancellation of Air Force and Navy contracts for opera- 
tion of boron fuels uction plants has not affected contracts 
between the Air Force and Stauffer-Aerojet Chemical for de- 


br, ra of low-cost boron fuels, says Stauffer-Aerojet. Start- 
within a few weeks. 


catagc 
pulp 
uniden 
: t have been expected, 
shown to be employed by 264 more graduate chemical engineers 
; the number of graduate chemicai duction) are employed by the 
: engineers ted pulp 
paper 
neering Curricula; 
a To expand fundamental and de- wing on the re- 
i research in Chemical Engineering 
: are the objectives of an 
educational promotion program 
concerning chemical engineering in 
the and paper industry re- 
by the Chemical 
Engineering Committee of the 
a Technical Association of the Pulp 
ene Chemical, Standard Oil of California subsidiary. Completion is 
and paper 
mills 1060 149 15 12% 
26 unidenti- 
percent return. 
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Boost urged in Army chemical research 


A rise to about $125 million per 
year in the outlay for research 
under the Army ical Corps 
was urged recently by the House 
Committee on Science and Astro- 
nautics. This sum would represent 
about three times the amount pro- 
vided for in the present budget. 

Breaking with a long-established 
policy of almost complete secrecy 
in regard to chemical and gon 
cal warfare, the committee 
public a report based on state- 
ments by top military officials. Be- 
hind the unprecedented action of 
the committee is believed to lie a 
fear that unless the general public 
is made aware of the dangers and 
problems involved in this of 
warfare, the United States might 
well fall behind the Soviet Union 
in the development of this kind of 
military capacity. 

In addition to for in- 
creased research spending by the 
Army Chemical Corps, com- 
mittee called for more vigilant 
watching of foreign developments 
in chemical, biological, and radio- 
logical warfare, and inclusion of 
such matters in international dis- 
armament discussions. 

Interest in the committee report 
centers on a discussion of the new- 
ly-discovered “psychochemicals” or 
be divided into twe groups. The 

ivi into two . 
first Group includes » agents 
which produce such temporary 
hysical disabilities as 
group consists of agents which 
produce various degrees of “tem- 
porary mental aberations.” Accord- 
ing to the report, “unlike lethal war 
or the virulent bio- 
gi agents, incapacitents 
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without permanent dam- able to follow simple commands 


A film showed to the com- and perform normal tasks with ac- 


is said to have shown troops ceptable accuracy.” 
i tal work in this Beld 


newly-developed incapacitents. is said to be promising, but to be 
men “were not even conscious _ still in its 
of their abnormal condition which are available as to the chemical 
was so changed that they were un- constitution of the new agents. 


y stages. No details 


Controlied fusion reaction? 
“There is already a good deal of tal evidence to 
the belief that one (a controlled thermonuclear reaction ) 


has been achieved,” said recently a spokesman for the Naval 
Research Laboratory, referring to recent work financed jointly 
by the Navy and the AEC. 


A new merger involves Hess Products Limited, London, Eng- 
land, and the Chemical Division of Armour Unemical Industries 
Limited. The new company will be known as Armour Hess 
Chemicals Limited, will be jointly owned by the two parent 
companies on a fifty-fifty basis. Hess Products was formed in 
1946, when it acquired patent rights from Armour for fractional 
distillation of fatty acids. 


Mexican titanium dioxide 

A newly-formed Mexican company, Pigmentos y Productos 
Sway ;, capitalized at 51 million pesos, will operate a titanium 

xide plant now under construction in Tampico, Mexican Gulf 
seaport. Controlling interest in the enterprise is held by the 
Banco de Comercio, with Du Pont holding the balance of the 
common stock. Dupont will furnish technical know-how, and 
will assist in training technicians to operate the plant. 


First Euratom—uU. S. contracts 


Awards, first to be made under the U. S.-Euratom Joint Re- 
search and Devel t Board are: American Standard Corp.— 
clad ceramic plate fuel elements by spray coating techniques; 
Battelle Institute—boiling heat transfer and void distribution on 
studies with water coolants; Compagnie Industrielle des Cerami- 
ques Electroniques (France )—study of the extrusion of uranium 
oxide. 
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SCOPE. 
effects 
age.” 
mittee 
which 
Hands across the sea 
can produce purely temporary ee 


Thousands of installations throughout the Refining and 
Chemical industry have proven the Peerless Line Separator 
principle to be one of the most outstanding methods avail- 
able for the extraction of liquid from gas, steam or air. 


Drawing A above shows the arrangement of the vanes 
in the Separator. Drawing B is an illustration of the Peerless 
principle. 

The mist extractor combines the forces of impingement, 
centrifugal motion and surface tension to obtain its high 
efficiency. The path of the gas, etc., through the unit is 
constantly bending, cousing semi-violent turbulence and 
rolling of the gas against the walls of the vane. Impinge- 
ment and centrifugal force combine to contact the droplets 
with the vanes, where they coalesce, and surface tension 
then causes them to cling to the vanes’ surfaces. Gravity 
and the impact of the gcs stream then drives the droplets 
into the pockets where they roll down the vanes and 
out of the gas stream. 


Through the Peerless method of mist extraction, the gas 
is stripped dry long before reaching the end of the vanes. 


“OVER 20,000 SEPARATORS and SCRUBBERS 
PEERLESS MANUFACTURING §CO. = 


P.O. BOX 13165 DALLAS 20, TEXAS Fleetwood 2-8431 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


For more information, turn to Data Service card, circle No. 49 
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New Sodium Hydride 
Analysis Developed 


A new and unconventional method of ana- 
lyzing sodium hydride for contained sodium 
hydride and residual sodium was developed 
recently at the U.S.I. research laboratories. 

The determination of completeness of reac- 
tion between sodium and hydrogen to form 
the hydride presents a problem because of the 
reactivity of the latter with air and moisture. 
Sampling is dificult and conventional analyt- 
ical procedures are inadequate since both 
sodium and sodium hydride yield hydrogen 
and caustic when treated with water. 

The method developed by U.S.1., however, is 
actually based on the differential amounts of 
hydrogen and caustic formed when sodium 
hydride containing small amounts of sodium 
is 4 agen with water in a decomposition flask. 

The sample need not be weighed if only the 
relative amounts of sodium and sodium hy- 
dride are desired. Accaracy depends on rigor- 
ous sampling, and the best method involves 
the use of a small 10cc. hypodermic syringe. 

Weight of sample can be obtained, if de- 
sired, by weighing the syringe (with material 
being analyzed) before and after introducing 
the sample into the decomposition flask. 

A data sheet giving complete details on this 
method of analysis and a diagram of the ap- 
paratus can be obtained from U.S.1. upon 
request. Production of sodium hydride from 
dispersed sodium is outlined in U.S.I. Sodium 
Dispersions brochure, also available on request. 


New Zirconium-Copper 
Alloy Now on Market 


Arecently developed zirconium-copper alloy, 
said to possess excellent electrical conductiv- 
ity and high-temperature strength properties, 
is expected to find many applications in the 
electrical field. The new alloy consists of high- 
conductivity, oxygen-free copper and carefully 
controlled concentrations of high-purity zir- 
conium. 

It is distinguished by the high strength level 
it develops through cold working and the ex- 
tent to which it retains this strength at elevated 
temperatures. A typical bar of the alloy, cold- 
worked 60% and aged for one hour at 400°C, 
exhibits the following: tensile strength, 63,000 
psi; yield strength, 59,000 psi; elongation, 
12%, electrical conductivity, 90-95%. At 
400°C, the short time tensile strength is 
46,500 psi. Additional cold-working will in- 
crease the strength of the alloy without sacri- 
ficing ductility and electrical conductivity. 
Endurance tests show it to be far superior to 
unalloyed copper. 

The high softening temperature of the alloy 

its welding, brazing, silver soldering. 
Silver plating is also practical with only minor 
modifications in procedures. Billets cast with 
the new alloy are reported to be free of inclu- 
sions and flaws — hence have better hot and 
cold workability. 


First Interim Regulations 


On Tax-Free and SD Alcohols 
Implement 1958 98 “Changes” Act 


Continuing Industrial Use Permit Permit Is One of Major Changes. 


The first interim regulations written to Setibieniont the Excise Tax Technical 


Changes Act of 1958 (Public Law 85-859, 


72 Stat. 1313), which went into effect 


July 1 this year, were published in the Federal Register of June 12. These regula- 


Ethanol Widely Used 
Pharmaceutical Aerosols 


Medicine in shined form, for therapy by 
inhalation, has gained considerable accept- 
ance in the last few years. There is much well- 
documented clinical evidence for the suitabil- 
ity of aerosols in the treatment of asthma, for 
example. And as new aerosol formulations are 
developed and tested clinically, it is expected 
that this form of inhalation therapy will be 
used even more widely in the future. 

Judging from a group of typical formula- 
tions published recently by Drug and Cosmetic 
Industry Magazine, ethy! alcohol is an essen- 
tial ingredient in this type of 
pharmaceutical aerosol. Exam- x> 


ples of bro amine 


tions provide for administration of the Internal 
Revenue Code of 1954 as amended by the 
“Changes” Act, and will be effective until 
superseded by permanent regulations. 

The following changes are significant for 
users of pure and specially denatured ethyl 
alcoho}s: 

(1) Industrial Use Permits — permits to use 
SD Alcohol, Form 1481 and Tax-Free 
Alcohol, Form 1447, issued effective on or 
after July 1, are continuing (unless ter- 
minated by the terms thereof, suspended, 
revoked or voluntarily surrendered). It 
was formerly necessary that these permits 
be renewed each year. 

Withdrawal Permits — issued on or after 
July 1 expire as follows: SD Alcohol, 
Form 1485, expires October 31, 1960; 
Tax-Free Alcohol, Form 1450, expires 
April 30, 1961. It was formerly necessary 
to obtain new permits each year. 

Use of Tax-Free Alcohol has been ex- 
tended to include blood banks, educa- 
tional organizations exempt from federal 
income tax, pathologica! laboratories with 
certain restrictions. The blood banks were 
not previously specified. The restrictions 
of use by various institu- 


tions have been clarified. 


(2) 


(3) 


AEC OKs Operation at Full 
Power for World’s Largest 
Private Research Reactor 


The largest independent industrial research 
reactor in the world is now being operated by 
Industrial Reactor Laboratories, Inc. at Plains- 
boro, N. J., for U.S.L. and nine other com- 
panies. After extensive safety tests, the Atomic 
Energy Commission recently authorized oper- 
ation of the reactor at its full design power 
level of 5,000 kilowatts (thermal). 

Previously the facility had been granted 
authority to operate at power levels not ex- 
ceeding 100 kilowatts during tests which in- 
cluded stringent safety studies. Upon complet- 
ing these tests, the AEC supplemented its 
amendment to IRL’s license. It now states 
that, in the opinion of the Commission's haz- 
ards evaluation branch, the reactor can be 
operated at the five megawatts rate without 
undue hazard to the health and safety of the 
public. 


= 
5 
| 
4 A va 
What's Cooking? World's first all-titanium 
frying pan is being used here by Jean Gregoire, 
executive chef of New York's Hotel Roosevelt, to ee : ; 
; fry eggs for hungry patrons. The experimental 
pon was fabricated by Mallory-Sharon Metals 
Corporation, Niles, Ohio (one-third owned by 
’ U.S.L), as port of a nationwide program to | 
promote uses for the light, strong, corrosion- 
| 
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(4) Samples — proprietors may now furnish 
without permits samples of SD Alcohol 
of one quart to users, applicants or pros- 
pective applicants pong permits (for exper- 
imental purposes tion of sam- 

to be chanel to the Director). 
iously only samples up to eight ounces 
could be furnished without permits. 


(5) Carrier Permits — permits are no longer 
required to transport tax-free, specially 
denatured and undenatured alcohol, in- 
cluding tax-free distilled spirits. 

As further interim regulations are published, 

U.S.L. will endeavor to keep industrial alcohol 

users informed as to the important 


formulations included one containing: 
Isoproteronol HC] ............... 0.20% 
WO 
Ethanol (absolute) ..............3780% 
Propellants 

Typical cardiovascular drug formulations in- 


Ethanol 
Propellants 
ulation 


And an antispasmotic form given con- 
tained: 


U.S.I. Appoints New Sales 
Manager for Detroit Office 


On September 30th, annie 
Fred M. Henley retires 
as Manager of the 
U.S.1. Detroit Sales 
Division, after a long 
and successful career 
with the meen. 
Succeeding Mr. Hen- 
ley is Walter J. Kil- 
mer, who has been 
associated with U.S.L. 
for 25 years as a sales 
representative for the 
company in the 
Buffalo, N. Y., area. 


W. J. KILMER 


U.S.1. at the International Plastics Show 


U.S.1.'s booth ot the International Piastics Exhibition was the background for the opening cere- 


mony, June 17th, in Grand Hall, Olympia, London. 


Alcohols: Ethy! (pure and all denatured formulas); Anhydrous and Regulor 
Proprietary Denatured Alcohol Solvents SOLOX®, FILMEX®, ANSOL® M, 


PRODUCTS OF 


USP, Intermediates. 


Anhyd: A 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing US./. 


New cleaning agent claimed to combine func- 
tions of solvent and detergent can now be ob- 
tained. Has low volatility, no flashpoint. Forms 
clear solutions with water, all chlorinated sol- 
vents, most safety solvents. No. 1510 


New periodical on biochemical and biophysical 
researc): now being published and sold. Said to 
meet need for rapid dissemination of information 
in expe ‘imental biology. Information appears as 
short, well-documented communications. Ne. 1511 


Water-soluble anti-caking agent said to be effec- 
tive in concentrations as low as 0.025-0.05%, is 
now on market. Material is organic, practical! 

salt-free. Available ar 98% and 50% 
free-flowing liquid. No. 1512 


Simple slide rule for polyethylene film and 
measuremenis has been developed. Permits 
determination of width, length, total area, weight, 
gauge in one setting of the rule, with only one 
or two constants known. No. 1513 


Diethylaminoethyl phenylethyl acetate citrate 
has been found, in new research, to exhibit 
stronger, faster broncho-dilating action than 
ephedrin. is siopped more effec- 
tively than by code No. 1514 


Chemistry of drugs is covered in new book now 
being sold. Both synthetic aud natura) drugs are 

discussed as to structure, preparation and — 
thesis, properties, uses. A table gives a mater 
chemical and proprietary names. 


New fatty-nitrogen-derived cerrosion inhibitor has 
been developed for use in 5, 10, 15% HCl over a 
wide temperature range. Claimed to control cor- 
rosion on metals such as stainless steels 316 and 
420, monel, bronze, mild steel. No. 1516 


Objective measurement of odor is said to have 
been achieved by techi.iques which use the latest 
in ionization detector gas chromctography equip 
ment. Permits correlation between subjective and 
objective odor evaluation. No. 1517 


First chewable iron tablet for children has been 
introduced. Contains ferrous fumarate and vita- 
min C and will not stain teeth, according to man- 
ufacturer. Intended for oral treatment or iron 
deficiency anemic. 


All-polyethylene chemical pump for dispensing 
from drums, carboys, etc. can now be obtained. 
Said to operate with ecse and wear-free smooth- 
ness, due to special valve design. Furnished with 
drum-bung r. No. 1519 


Products: DL-Methonine, N-Acety!-DL-Methonine, Urethan 


Nitric Acid, 


Chemicals Nitrote, 
Nitrogen Fertilizer Solutions, Pt osphotic Solution, Suvifuric Acid, 


Caustic Soda, Chiorine, Metallic Sodium, Sodium Peroxide. 
PETROTHENE® Polyethylene Resins 


Ethyt Animal Feed Products: Antibiotic Feed 


Vitamin By Feed 


Supplements, Calcium Pantothen- 
ate, Choline Chioride, Special Liquid CURBAY, Meradione (Vitomin K,), 
DL-Methionine, MOREA® Premix, Riboflavin Products, U.S.!. Permedry, 


Vitamin Dy. 


USTRIAL CHEMICALS CO. 


Division of Nationa! Distiliers and Chemica! Corporet-on 
99 Park Avenue, New York 16, N. Y. 


U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Det-oit * Kansas City, Mo. * Los Angeles * Lovisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Lovis * San Francisco 


| 
: ANSOL PR. 
Organic Solvents and Intermediates: Norma! Buty! Alcohol, Amy! Alcohol, 
Fusel Oll, Ethy! Acetate, Normal Buty! Acetate, Diethy! Carbonate, 
DIATOL®, Diethy! Oxclete, Ethy! Ether, Acetone, Acetoacetanilide, 
‘ Acetoacet-Ortho-Chioranilide, Acetoacet-Ortho-Tolvid 
ecotate, Ethy! Benzoylacetate, Ethy! Chloroformate, 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.$.P. (Ethy! Carbomete), | 
Riboflavin U.S.P. Supplements, 
1 


CORRECT! 


Maybe not in second grade, but correct with this 
new Daystrom-Weston economy “package”: the 
Model 6134 Multi-Point Controller and Model 6702 
Multi-Point Recorder combination. 

Up to six individual recording controllers can 
now be replaced by this two-unit set-up. 

Up to 50% in cost reductions can be realized over 
individual units when 6 points are specified for 
each instrument. As many as 18 additional points 
can be added to the recording unit if desired. 

Savings are not limited to initial cost alone. Com- 
pactness, flexibility and accurate, reliable opera- 
tion free from maintenance worries al! contribute 
to substantial long-range savings as well. 

Both independent units employ the exclusive 
D-PAK® Constant Current Source, eliminating 
many conventional components such as batteries 
... Standard cells . . . standardizing mechanisms. 
Their unitized design makes for easy accessibility 
of interior parts . . . provides precise 2- or 3-posi- 
tion electric contact control. 

Two distinctly separate circuits afford dual pro- 
tection against overtemperature. Alarm circuits 
set for individual points in the Recorder provide 
high or low temperature cut-off as desired. Two 
separate or one common thermocouple can be used 
for each point — as the installation demands. 

Control packages, including panels and accesso- 
ries, can be suited to your own specific application. 


For further information, contact your local 
Weston representative ...or write to 
Daystrom-W eston Sales Division, Newark 12, 
N. J. In Canada: Daystrom Ltd., 840 Cale- 
donia Rd., Toronto 19, Ont. Export: Daystrom 
Int’l., 100 Empire St., Newark 12, N. J. 


li DAYSTROM 
m WESTON 


Wold hador in 
aud 


YSTROM-WESTON INDUSTRIAL INSTRUMENTS include end controll potentiometers with and circular chartéy 


For more information, turn to Data Service card, circle No. 76 
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B> about our authors 


Ralph A. Morgen, director, Purdue 
Research Foundation, continues his 
report on Chemical Er.gineering Edu- 
cation in the USSR in this month's 
issue. 


The field of fluid mechanics is of 
ial interest to E. Alves 
Dimensionless Numbers. Both men 
are connected with the en 
research laboratory at Du Pont. Alves, 
who joined the company as a chemical 
engineer in 1946, is at present a re- 
search supervisor. He has a degree 


— 
fi 


work in fluid d i ith Du 


, Through 90 years of filtration leadership, Sperry has manager in the laboratory. 
solved thousands of filtration problems for hundreds Paul M. es 
of industries—continually applying new ideas—new tech- sad Beane. W. Conphen 
niques—and new engineering know-how to produce flexible, supe- (Pilot Plant Product Quality) are all 
rior filtration at low cost! on the executive staff of the chemical 
engineering laboratories at Goodyear 
Sperry makes this priceless experience available to all industries Tire & Rubber, Akron, Ohio. Lindstedt 
—everywhere! To introduce it to your plant, simply write for a is manager, chemical development; 
copy of Sperry’s comprehensive filtration catalog. It’s yours, with- —— and Campbell are section 
out or obligation. 


years with the company, has t the 
development staff. Long active in 
A.LCh.E., he was at one time 
dent of the Akron Section. He also 
headed the Akron Council Scientific 
Societies. Roquemore worked for 
several years, until 1951, as research 
and development engineer at Colum- 


FILTER PRESSES-FILTER MEDIA- CLOSING DEVICES: PLATE SHIFTERS 


FREE SPERRY CATALOG 
The outstanding performance of low- 


r 
cost Sperry Filtration merits your fur- l ! 
log, including detailed information of | 1 | work at Goodyear is with syathetic 
Sperry’s Piate-Shifters, Closing Devices O Send Free Sperry Catalog : j rubbers and latices. He is a former 
“Saving Accessories. | Have your Representative Contact us CEP-9 
officer in the Akron Section of A.L- 
D. R. SPERRY & CO. ors) { | ChE., having held the position of 
Torben | The article, Production of Hi 
808 Nepperhan Ave., Yonkers, N.Y. Address P. Bebbington 
8. M. Pilhashy 1 yer, appears at 
| State | after long delay in securing clearance. Lary 
847 E. 17th Ave., Denver, Colorado j i continued on page 24 
exes Chemicol 
For more information, turn te Date Service card, circla No. 19 
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adirect 
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ition problem 
in chemistry, an MS mechanical 
Be reinforced Polyester plates 4 engineering, and has done work in 
| su mic aerodynamics. 
A filtration problem that’s unique poly 
to you:...is “old hat” to olymer manufacture, along wit 
: 


Accurate to better than 1/16”. 
Readings in feet inches and sixteenths. 
Graduations available in metric 

and decimal. 


No floats, counterweights or 
spring balances. 

Large, easy to read numbers on 
dial and counter. 


The Power Operated Gauge utilizes a force balance system 
arranged to detect and display liquid level. The s+ eee apa consists of 


two elements; a force measuring element and a displacer that is a solid plate 


of any material suitable to the environmental conditions. 


Friction—the specific gravity of the prcduct— the load placed on the gau 
head to drive accessory controls and remotes—turbulence—none of Chee 
have any adverse effect on the accuracy or reliability of the gauge. 


The remarkable low cost and the high level of accuracy and sensitivity have 
been achieved by Varec’s uniqueness of design and not by the sacrifice of 
quality materials and workmanship. @ Request Bulletin CP-3705 @ 


The Vapor Recovery Systems Compan 
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For High-Viscosity Pumping-- 
specify 
Sier-Bath 


ier-Bath Screw Pumps maintain 
high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
} continuous flow without pulsation, 


Sier-Bath screw PUMPS 


hammering or vibration . . . without 
strains, misalignment and wear on 


rotors, shafts, bearings and gears. 
Result: Dependable, uninterrupted 


pumping service—less maintenance— 
easier servicing—longer pump life— 
lower overall pumping costs. 


Capacities from 1 to 2,000 gpm.; vis- 
cosities from 32 SSU to 1,000,000 
SSU.; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. See “Yel- 
low Pages” for your Sier-Bath rep- 
resentative or write Sier-Bath Gear & 
Pump Co., Inc., ¥474 Hudson Bivd., 
North Bergen, N. J. 


Mtrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings Member A.G.M. A. 


For more information, turn to Data Service card, circle No, 45 
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B> about our authors 


from page 22 


Information contained in the paper 
was developed as a result of work 
done under Du Pont’s contract with 
AEC. 

Bebbington is with Du Pont's 
Atomic Energy Division, Aiken, South 
Carolina. Thayer is director, chemical 
process section, in the same company 
at the Wilmington, 

t. 


Allen F. Sherzer (Net Positive Suction 
Head) has had a long and varied 
career, both in the iness and 
academic worlds. It includes a total 


Lindstedt Campbell Thayer 


of twenty-six as instructor on 
the faculty of the University of Mich- 
igan, and several years at Kingsford 
Foundry in charge of the Pump and 
Engine nt. Sherzer at pres- 
ent heads his own firm, Sherzer 
Pumps. The Ann Arbor, Michigan 
company manufactures centrifugal 
pumps for the chemical industry. 

(Process Evaluation) is the result of 
collaboration between four members 
of American Cyanamid’s Engineering 
and Construction Division in New 
York City. R. F. West is responsible 
for chemical process design at the 
company’s Santa Rosa t for Cres- 
lan fiber. He got his orate as a 
Du Pont Fellow at Columbia Univer- 
sity, and joined the company in 1951. 
He is currently senior process engi- 
neer. Another Columbia alumnus, 
J. S. Hegedus joined the firm right 


Mcintire 


from school, as did L. L. Yuan who 
got his Ph D from Illinois Institute 
of Technology. W. C. McIntire has 
had 27 years with American Cyan- 
amid. His background includes ex- 
perience in controlling, 
evaluating and ing up processes 
for manufacture of pigments, organic 
chemicals, and intermediates. 
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adhesives of 700,000 SSU at 140 F. a 
5 Sier-Bath Pumps transfer heavy 
tanks te storage tanks. These 
been pumped by Sier-Bath Screw 
a A Sier-Bath Hydrex Pump is also 
used to pump varnish ond a 
External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 
Yuan West 
= ROTARY PUMPS 
& 
Screw Pumps Georex® Pumps 4 Mydrex® Pumps 
Founded 1905 


Nulli 
Secundus! 


Thank you, Brutus, old boy, for the right words! And, just as you say, 
the Graham St-am Jet Ejector is “second to none”. 

We have recently completed an extensive development progratn 

in our Batavia, New York engineering laboratory which has resulted in 
added improvements to the already high performance of Graham 
Steam Jet Ejectors. Design refinements worked out in this investigation 
mean increased stability, dependability and economy. 

We now offer you the finest performance available from one to seven 
stages—a few inches of vacuum down to one micron of absolute 
pressure—evacuating small or large loads. Yes, Graham Ejectors are 
truly “second to none”. 

More information is contained in our Bulletin No. 70A. Send us 


GRAHAM MANUFACTURING CO., INC, 
Heliflow Corporation 


170 GREAT NECK ROAD, GREAT NECK, N. Y. 
Offices in principal cities and Canada 


For more informaton, turn te Date Service card, circle No. 52 
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j 
4 
Graham 6 stage ejector capable of 
handling 40,000 cv ft/min. € 
Single stage jet used on 2 stage 
eveperater functioning os therme- 4 
compressor. 
Graham direct contact condenser and 
2 stage ejector—all of siciniess 304 
moterial. 
your inquiries. 


4 Two 3500-hp HHE compressors in P.C.1. ammonia synthe- 
sis plant. Each 12-cylinder unit simultaneously compresses 
air and nitrogen, each in three stages; ethylene and high- 

re nitrogen, each in two stages; and low-pressure and 
igh-pressure ammonia gas services, each single-stage. 


4 Two 3000-hp HHE hydrogen source gas compressors, each 
handling waste gases from Platformer, Hydroformer and buta- 


diene plants, as well as ethane and methane residual gases, 
in eight separate compressor cyl 


A Train of three multi-stage horizontally-split centrifugal 
its i 396 psi. 


units compressing ethylene gas to 


> Train of four multi-stage horizontally- 
split centrifugals with gas-turbine drive, 


ing 10,750 cfm of hydrocarbon 
feed gas to psi at the P.C.1. ethylene 


<4 Two 4000-hp HHE’s compressing am- 
monia synthesis gas in four stages to 
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ingersoll-Rand compressors and pumps 
- serve all production processes for 


PETROLEUM CHEMICALS, INC. 


Among the world’s most ultra-modern processing plants are the new ammonia synthesis and 
ethylene units of Petroleum Chemicals, Inc., at Lake Charles, La. The adjacent Calcasieu Chemical 
Corp. plant, newly-built and operated by P.C.1., is a major producer of ethylene glycol. In all three 
plants, Ingersoll-Rand equipment plays the lead role in pressurizing and moving the gases and 
liquids that keep these processes going 24 hours every day. 


RECIPROCATING COMPRESSORS in Ammonia and Glycol Plants 


Six multi-stage Ingersoll-Rand electric-driven HHE compressors, totalling 21,000 hp, do all com- 
pression jobs in the P.C.I. synthetic ammonia plant. In the Calcasieu Chemical ethylene glycol 
plant, a four-stage HHE takes 80-psi air from an I-R centrifugal compressor and raises it to 2675 
psi. A two-stage PHE compressor handles nitrogen. 


_ 11 CENTRIFUGAL COMPRESSORS in Ethylene and Glycol Plants 


Three trains of I-R centrifugal compressors (nine individual units ) are at work in the P.C.I. ethylene 
plant. Each train is-driven at approximately 7000 rpm by a 12,500-hp combustion gas turbine. In 
addition, there are two I-R centrifugals at the Calcasieu glycol plant: a multi-stage compressor 
discharging 80-psi air to the reciprocating unit mentioned above, and a single-stage blower boosting 
8750 cfm of gas to 202 psig. 


92 CENTRIFUGAL PUMPS in all three plants 


. The 92 Ingersoll-Rand pumps at Lake Charles include vertical and horizontal units in single- and 

multi-stage construction. They serve in all phases of production, handling cooling water, boiler 
feed water, light hydrocarbons 
and synthetic ammonia. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 

COMPRESSORS ENGINES PUMPS + AIR & ELECTRIC TOOLS 

265 psi discharge. _ CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
For more information, turn to Data Service card, circle No. 55 
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EBNGINEBERS AND CONSTRUCTORS FOR 


INDUSTRY 


NEW ETHYLENE PROCESS DEVELOPED 
BY LUMMUS PROVIDES HIGH EFFICIENCY 
UNUSUAL FEED-STOCK FLEXIBILITY 


200,000,000 Lb/Year Plant for Petroleum 
Chemicals, Inc. Produces 99.7% Ethylene 


The new Petroleum Chemicals, 
Inc. ethylene plant, now on 
stream at Lake Charles, Lou- 
isiana, incorporates a unique 
ethylene separation process 
developed by Lummus which 
provides high separation effi- 


ciencies and unusual flexibility | | 


and reliability (See flowsheet) . 

Lummus has designed the eee 
plant for rapid 50% expansion 
to a rate of 300,000,000 Ibs/ 
year. Ethylene is produced in 
two grades — the highest, 


99.7%; the other, 98%. Co- = 


products are high purity pro- = 


pylene, a butane-butylene frac- 
tion and aromatic distillate. ~- 
Operations have been marked 
by continuous production of 


specification ethylene under 
widely varying rates and feed stock compositions. 


Feed Gases From Three Sources 


Feed gases for the P.C.I. plant are provided from 
three different sources: the nearby refineries of 
Cities Service and Continental Oil—by whom P.C.I. 
is jointly owned—and P.C.I.’s new ammonia plant. 


High Efficiency Expanders 


All major compressors in the Lummus-designed 
low temperature fractionation unit are driven by 
three 12,500 HP gas turbines. Gas turbine exhaust 
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serves as preheated air for three high pressure 
steam generators. High efficiency expanders pro- 
vide low temperatures for maximum ethylene re- 
covery. 

Ethylene is delivered via pipeline to customers 
at Orange, Texas. In addition, part of the new 
plant’s output feeds the adjacent Calcasieu Chem- 
ical Corporation ethylene oxide and glycol plant, 
also engineered and constructed by Lummus. 

This plant brings the total of Lummus-designed 
ethylene plants to 13, with a combined capacity of 
over 1 billion pounds per year: (contd. next page) 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


=, 
ares 
' 
fH | | CEE 
= 
£ 
us = 
© GC 
cas 
| 
‘ 
ci 


CUSTOMER LOCATION 
Monsanto Chemical Co. Texas City, Texas, U.S.A. 
Jefferson Chemical Co. Port Neches, Texas, U.S.A. 


E.I.duPontdeNemours&Co. Orange, Texas, U.S.A. 

Texas Eastman Co. Longview, Texas, U.S.A. 
Gulf Oil Corp. Port Arthur, Texas, U.S.A. 
Societe Naphtachimie S.A. __L’ Avera, France 

Allied Chemicals Corp. Tonawanda, New York, U.S.A. 
National Petrochemicals Corp. Tuscola, Illinois, U.S.A. 


Ltd. Edmonton, Alberta, Canada 
plan 

Polymer Corporation Ltd. Sarnia, Ontario, Canada 
Societa Edison Mantova, Italy 

Petroleum Chemicals, Inc. Lake Charles, La., U.S.A 


New Ethylene Oxide-Glycol Plant 
is third Shell process unit 
engineered and built by Lummus 


Calcasieu Chemical Corporation’s new ethylene 
oxide-glycol plant at Lake Charlies, Louisiana is 
on stream and producing 8,000,000 gallons annu- 
ally of ethylene glycol or 57,000,000 pounds of 
ethylene oxide. 

Designed and engineered by The Lummus Com- 


: Over a half-century of : 
: Process-Industry experience : 
: Here is @ partial list of chemicals for which Lummus has * 
> engineered or constructed plants: 
: Acetone Dichlorethane Nitric Acid : 
 Allethrin Di-isobuty! alcohol Phthalic anhydride 
« Ammonia Ethyibenzene alcohol 
* Ammonium Nitrate Ethy! Chloride Polyvinyl Pyrrolidone - 
Ammonium Sulfate Ethylene Alcohoi 
Beryllium metal Ethylene ox 
Butadiene Formaidehyde Sulfuric acid 
Gutanediol Surfactants . 
«  Butynediol Hydrogen Tetramer 
*  Butyrolactone Hydrogen Sulfide Trichiorethyiene = * 
Carbon biack alcohol Trichiorobenzene 
Caustic soda black Toluene 
 Di-ammonium phosphate Vinyl Pyrrolidone 
Discuss next chemical with a 
your or petrochemical project : 
$ THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, 
* WN. Y., Houston, Washington, 0.C., Montreal, London, Paris, The : 
 Hegue, Maracaibo. Engineering Development Center: Newark,NJ. 


pany, the plant utilizes the two-step Shell Develop- 
ment Company Process, which offers the advantages 
of unusually high yields and virtual elimination of 
the waste-disposal problems encountered in the 
Chlorohydrin Process. The first step is direct cata- 
lytic oxidation of ethylene with oxygen in fixed bed 
reactors. Here ethylene oxide, valuable petrochem- 
ical intermediate, is produced for use by manufac- 
turers of detergents and othe: surface active 
agents, plasticizers, solvents, textiles, drugs and 
many other petrochemical compounds. 

The second step of the Shell Process calls for 
thermal hydration of ethylene oxide to ethylene 
glycol, essential to manufacturers of antifreeze, 
explosives, plasticizers, fibers, resins, hydraulic 
fluids and many more chemical products. 


Article tells when to contract for 
pilot plant work, when to ‘do it yourself 


Reprints are available now of a four-page arti- 
cle which discusses factors to consider in deciding 
when to engage an outside firm to do pilot plant 
work and when to “do it yourself.” The article 
includes a comparative analysis of costs on a spe- 
cific project: (a) as actually completed by Lummus 
for a client and (b) if the client had undertaken 
the program himself. For copies, write Lummus. 


MORE POLYVINYL ALCOHOL RESIN — 20 mitiion pounds per year 
'— will come from Air Reduction’s new installation in Calvert City, Ken- 
tucky, now being engineered and built by Lummus. Shown above are 
Airco’s original viny! acetate monomer plant and the beginning of the 
new monomer plant which will double viny! etat itput. The twin 
monomer plants will be the core of the huge polyviny! alcohol resin 
operation, scheduled to come on stream early next year. 


For more information, turn te Data Service card, circle No. 133 
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..- benefit from the proven advantages of a PITTSBURGH 
GRANULAR ACTIVATED CARBON Adsorption System! 


liquid or vapor phase adsorption? so, you should streams. Catalysis and catalytic support. 
be acquainted with the unique and proven advan- 
tages of a continuous column system using Prrts- 

ere are just a ical applications where 
such a unit operation can improve efficiency and 


1. Incoming Materials: impurities from engineering data 
process water, gases and other raw materials. 


bons best suited for each one. Send for 
your free copy. Write to Dept. R. 


ACTIVATED CARBON © COAL CHEMICALS © PLASTICIZERS + PROTECTIVE COATINGS + PIG IRON « COKE + FERROMANGANESE + CEMENT 


Fer more information, turn te Date Service card, circle No. 75 
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ases and 
to elim- 
to 
| Representative. He has 
and case history studies 
ou can benefit by the 
aterials in Process: FUrincavion OF Geculoriza- use O Carkons in a contin- 
tion of prime products. Purification or recovery of uous column system. 
vapor phase adsorption operations . . . 
and types of Pittsburgh Granular Car- 1-126 
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trends 


Acetylene developments—Know-how to USSR 


Acetylene-based plastic film, claimed several times 
as strong as polyethylene, may make big inroads in 
the plastic film market in the next few years, believes 
Dupont, about to start —— production of 
“Teslar.” Price is thought to be the one main hurdle 
to be jumped in commercial exploitation ag kage — 
uct. Introdu ice is to be in 
pensive when compared to today’s 
price for polyethy’ film—about 35¢ a pound. 
However, certain advantages of Teslar may out- 
weigh price considerations for some applications. 
It is claimed to be almost completely resistant to 
sunlight which could make it an ideal roofing ma- 
terial. 
down to one two-thousandth of an inch. 


may, in time, give nylon a run for its money. Ex- 
pected to be in the same price ran 

new fiber is said to be easier to and, 

important for textile uses, to have less 


alcohol film bein 
claim to fame ’s entry is 
it will resist heat, it dissolves in 
understood that a logical application 
eration is the shaging of fer 
market. The demaguah would be put up 
wash-size packages which dissolve in 
washing machine. Present cost of this polyvinyl 
is quoted at abou. $2 a 

With these and other new uses for acetylene 
coming forth every day, some industry sources are 
looking for a three-fold rise in acetylene consump- 


if 


Pree 
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tion the next ten years. That this estima 
may well be realistic is indicated by the fact tha 
while sales of acety’ chemical in- 


lene for use in 
dustry were only $45 million in 1956, by 1958 
had risen to about $75 million. 


Soviet trade 
In a move, the Soviet Foreign Trade 
Authority “Techmashimport” has signed a contract 
with Montecatini of Milan, Italy, according to the 
terms of which Montecatini will furnish to the Soviet 
processes for uction of maleic anhydride, titan- 
ium dioxide, = lene, and ethylene. ve is under- 
stood that a tie-in deal provides for supply of much 
of the necessary process equipment for the plants 7 
Italian equi t fabricators. This agreement fol- 
lows of the kind to have been 
2 yoru with the Soviets by other European chem- 
ical companies. In the U.S., the chemical industry, 
ded by the Manufacturing Chemists Asso- 
ciation, has taken a strong stand against the sale of 
chemical process know-how behind the Iron Curtain. 
On the other hand, according to a report by the 
Wall Street Journal, licenses for e of from 
the U.S. to Russia are up “ y” in the second 
quarter of this year. Interestingly enough, certain 
of these exports were either chemicals or other com- 
modities useful in their manufacture. The Commerce 
t, says the Wall Street Journal, approved 
of $1,171,000 worth of paper pulp machinery and 
$750,000 worth of butyl alcohol. The total of licenses 
issned during the second quarter, according to the 
—_. was about $3,300,000, com to only 
6,000 approved during the first months of 


the year. 
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— 
Polypyrrolidone fiber, under development at Gen- . 
eral Aniline, is another acetylene product which 
A 


SILICONE NEWS trom Dow Corning 


Knock-Out Drops For Foam! 


Control Foam in Any Type of System 
with Low Cost Silicone Defoamers 


Does foam occur in your process operations? Chances are you can keep 
it under control at all times with a Dow Corning silicone defoamer. Job- 
proved in virtually every industry . . . petrochemical, textile, paper, paint, 
food and many others . . . Dow Corning silicone defoamers knock down 
the most violent and persistent foam. Eliminate processing slow-downs 
and boil-overs, Reduce fire hazards. Cut waste and clean-up costs. 


And Dow Corning silicone defoamers are 
amazingly effective in minute quantities. 
For example, just 1 ounce of a Dow Corn- 
ing silicone defoamer prevents foam in 
31,250 pounds of dog shampoo, in 59,110 
pounds of wire drawing solution, and in 
62,500 pounds of paper coating solution 

. . are similarly effective in defoaming 
adhesives, latices, caustic liquor, soap, var- 
nish, emulsion paints and coatings, cutting 
oils, petrochemicals, food products ._. 
many, many others. 


Dow Corning’s continuing research study 
of foam and its control has brought about 
the availability of silicone defoamers as 
AVAILABLE IN HANDY SPRAY CAN compounds and emulsions for different 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


IN PAPER SIZING 


types of production systems — and in 
handy spray cans for split-second defoam- 
ing of smaller batch processes. Settle your 
foam problems once and for all time with 
a Dow Corning silicone defoamer. A gen- 
erous trial sample is yours for the asking. 
Indicate your problem and system — oil, 
aqueous, nonaqueous, food product, or any 
other. Write Dept. 2321 for a rapid reply. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES YORK WASHINGTON, ©. 


For more information, turn to Data Service card, circle No. 9 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


— 
= 
first in 


How much 
is a man 
worth? 


“An institution is but the lengthened shadow of a man” is an ancient testament 
to the importance of the individual. 

The modern corporation, so dependent upon managers, obviously recog- 
nizes the importance of a man, for much that it does is based on finding the 
right man for the right job at the right time. Schools of business administra- 
tion, specialists in management development, management seminars, psycho- 
logical evaluations, all are aimed at creating administrators and managers. 

It sometimes seems, however, that not quite enough energy and attention 
are paid to finding and developing the engineer. The function of administra- 
tion is to make decisions based on engineering costs and market data presented 

ialists. Administrative evaluat‘on does not rest on the accuracy of the 
technical details of the report—that is taken for granted—but upon the com- 
mercial chances of success, the commitment of the corporation in other fields, 
and the whole financial picture. The decision is not really to produce a certain 
chemical by a certain process—that has already been worked out by the engi- 
neer. The administrator's decision is to spend money. More more, as 
administration becomes dependent upon the decisions of its oe 
managers, it must be selective about engineers. In engineering, too, we 
the right man in the right job at the right time. 

Just recently an engineer explained to us how through the efforts of 
himself and his design group he had managed to make certain engineering 
process chauges that saved his corporation some twenty thousand dollars 
a month in steam alone. What is such a man worth to a corporation? 

Again, at the recent Storrs Heat Transfer Conference, we were struck 
by the number of references in the papers and in conversation to Allan Col- 
burn, for whom we have just renamed the Junior Award, which recognizes 
excellence in the chemical engineering papers of younger members. One of 
the engineers who knew Colburn testified to his remarkable ability to grasp 
the whole problem from a few isolated data and to propose a correct solu- 
tion. The time, energy, and money that Allan Colburn’s theoretical studies 
have saved the chemical process industries can never be calculated. He was 
the right man at the right time in the right place. What would we not give 
to develop myriad engineers such as he! 

As we face the problems of internationally competitive engineering for 
the years ahead, the problems of technology for the space age, we are con- 
cerned not so much with the supply of engineers as with the supply of well- 

ualified engineers. Quality of education is not the factor. Recent studies 
wed that the two strongest points of newly graduated chemical engineers 
were (1) their mastery of their technical subject and (2) their entire profes- 
sional attitude to their work and their calling. This is a remarkable 
educational achievement, and it is up to management to build carefully on 
this foundation. Developing engineers is an important aspect of corporate 
management. This does not mean only that they should be well paid, although 
this, of course, is extremely important. It means seeing that , too, have 
their opportunity at management schools, that they have their share of fringe 
benefits, extra vacations, adequate stenographic help, company stock plans, 
and company recognition. It means seeing to it that ie men have the latest 
and most efficient tools for their technical work, the opportunity to publish 
findings and to attend meetings, and time to think. profit can be tre- 
mendous—the reward to a company that has an intelligent program for its 
engineering staff is the reward of being first in its field. 


F. J. V. A. 
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Have safer lines with 
lvss maintenance... 


INSTALL 

LAPP TUFCLAD, 
SOLID CHEMICAL PORCELAIN ARMORED 
WITH FIBERGLASS-REINFORCED PLASTIC 


The extra margin of safety essential to many process plants where protection of 
equipment and product is vital is assured by the bonding of Turctap fiberglass-reinforced 
plastic to Lapp Chemical Porcelain. Strong fiberglass fabric is impregnated and bonded in 
multiple layers to the porcelain with an Epoxy resin of high strength and chemical resistance. 
It cushions accidental blows—acts as an insulator against thermal shock—and because 
TUFCLAD is so strong and tough, it will hold operating pressures even when porcelain is 
damaged by accident. Specify Lapp Turctap Chemical Porcelain and enjoy the purity and 
corrosion resistance of a solid porcelain system with extra security from TUFCLAD armor. 
Y-Valves, as shown, and Angle Valves are available in Lapp TurcLAD Chemical Porcelain 
in ¥2", 1”, 14", 2”, 3”, 4” and 6” sizes. Also safety valves, flush valves, plug cocks, 
pipe and fittings (to 8” diameter) and special shapes. 


WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 2306 Wendell St., Le Roy, N. Y. 


CHIEMICAL 
PORCELAIN 


For more information, turn to Data Service card, circle No. 40 
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Process 


evaluation 


... Lechnical and economic 


factors in profitable 


process development 


R. F. Wesr, L. L. Yuan, 


J. S. Hecepus, anp W. C. MciIntine 


American Cyanamid Co. 
New York A 


Tux prime responsibility of a 

ess evaluation department is to deter- 
mine the feasibility of commercializa- 
tion of chemical processes, both as to 
practicability and economic yield. The 
process evaluation group performs 
this duty by providing management 
with a clear picture of the plant and 
its operation as it would bly be, 
based on currently available informa- 
tion. 

Process development is a continu- 
ing activity. The evaluation group 
should be in contact with the re- 
search and development groups as 
soon as a decision to develop the 
process is made. The course and ex- 
tent of the development work will be 
determined by the uncertainties and 
difficulties to be expected in the plant 
under study. 
usually consists of a nucleus of ex- 
perienced process engineers who can 
readily appraise process data for ade- 
quacy, and project those data into 
h ical plants. In addition to 
providing the evaluation report, per 


se, the evaluation can 
provide the process design depart- 
ment with flow 
sheets and design data. In a staff 
pe engineer can 
assist the process design engineer in 
establishing the detailed design of the 

. Evaluation of a process is 
equally applicable to process improve- 
ments or plant alterations. 

To olin a process it is neces- 
sary that data be provided by the 
laboratory and pilot plant defining 
the operating conditions and yields 
to be e ed. It is also necessary 
that additional data be supplied by 
the Market Research Department to 
establish the size of the market and 
the prices to be charged for the prod- 
uct or products under consideration. 

Flow sheets, material balances, util- 
ity usages, and estimates of capital 


expenditures can then be established 
by the process evaluation t 
so that operating costs, probable prof- 


its, and payout time can be deter- 
mined for the scale of manufacture 
being considered. 

The accuracy of the evaluation will 
depend on the adequacy of the data 
available and on the optimum use of 
these data in establishing the best 
design and minimum cost of the pro- 
posed plant. 


Sources of data for 
process evaluation 

The required data are obtained 
from various sources. 

Data from the laboratory. Informa- 
tion concerning chemical reactions in- 
volved, raw material and finished 
product specifications, physical and 
thermodynamic data, effects of proc- 
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|. 
14 pages of scaie-up, pilot plant, anc 
process development— more im 


continued 


— and 


market research. The 

for a 
should be estab 
Research Department from their in- 
vestigations of captive markets, com- 
itive sales of similar and 
customer reactions to the advan- 


tages of the new uct. The size of 
the. probable market will determine 
the future plant should be a 


new unit at a new site, or adjacent 
to an existent facility, or even only 


Confir- 


mation of yield and q data, test 
data on unit operations, and results 


depart- 
ment. A site survey should be made 


by the manufacturing department and 
the t should be located where it 
can be integrated with available 


services, with similar products, and 
with expected markets. Availability of 
services, tank farm storage, or raw 
materials may make an iable 
difference in capital cost of the off- 
site facilities. 


Development of the 
evaluation design 

All of the creative ability of the 
evaluation engineer is called into play 


by 


in visualizin 
engineering judgment his 
edge in correlation of data and 
the data to design. 
ant which gradually 
grained imagination must be 
described in enough detail so that 
others can share his visualization and 
help determine the operating charac- 
teristics of the plant. The details of 
this description must not be so com- 


plete that undue and 
effort is incurred. 
sheets, material and 

— t lists and plot oy 


Evaluation of the process 

Having designed a h i 
t, an evaluation must be made to 
whether or not the manu- 
facture of the product will be eco- 
nomically attractive. The 
investment of the funds at its dis- 


fitability of a new chemical 
of the buildin 
a new plant, can be 
such terms as payout time, some 
investment, and others. Payout time 
is a commonly used yardstick for 
measuring the * profitability of poten- 
tial manufacturing units. For its cal- 


iz 


able- 


culation, it is necessary to estimate 
the capital cost and the operating cost 
of the plant. : 
Capital cost estimates. The estimate 
is Phang given as a range which 
accuracy of the informa- 
tion available to the estimator. Sta- 
tistical evidence, accumulated in 
vious estimating work and applied 
successfully to estimating other major 
projects, has led to the establishin 
of a correlation between the extent 
the information available to the esti- 
mator, and the accur. zy of his esti- 
mate. Estimates of varying accuracy 
may be developed for various pur- 
poses; these may be called (in order 
of increasing accuracy) factored, 
project control, and firm 


in evaluation is the estimate, 
with an accuracy range of 30%. The 


like bills of material, which usually 


a plant. The descri 
ment is, as a rule, 


tification of the item, its ca 
approximate dimensions, ~ 
materials of construction. 

The accuracy of the design itself is 
reflected in the estimate, although 
only indirectly. Lack of precision in 

uipment design is a necessary con- 
of the lack of basic pom 
information. Since the range of accu- 
racy for any type of estimate is the 
result of a statistical survey which 
com the deviation of actual cost 
from the estimated cost, ghee in- 
herent .in the equipment gn is 
automatically included in the overall 
error. 


Sources of Data 
Here are three basic sources of the 
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The type most commonly employed 
from the pilot plant. ; 
velo in a relatively short time. 
The accuracy of the capital cost 
of information. Equipment lists de- 
veloped for process evaluation are not 
? ke. 
Data from pilot plant. | 
_ data for successful process evaluation. 
© from laboratory ® for commercialization of the chemical process @ from market research. 
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Operating cost estimates. The oper- 
ating cost estimate, sometimes known 
as manufacturing cost estimate, 
can be derived from the operating re- 
quirements and the unit cost of each 
component of these requirements. 
Once a h ical plant & is designed, 
it is possible to estimate ie castes 
requirements. Once the plant location 

has been determined, the unit cost of 
each requirement can be established. 

Operating cost estimates of this 
sort may be prepared either on an 
annual or a unit-of-prodnct basis. If 
the annual basis is used, the plant on- 
stream time must be taken into ac- 
count. But in a unit-of-product aie 
this factor need not be considered. 
Some preference has been shown by 
industry for unit-of-product type esti- 
mates. 

For accountin: it is cus- 
tomary to assemble cost components 
into separate groups. The most com- 
monly used are: direct operating costs, 
indirect costs, fixed costs, and miscel- 
laneous costs. The exact composition 
of these groups is somewhat arbitrary 
and varies from company to company. 
The following factors are usually con- 
sidered in the preparation of operating 
cost estimates: raw materials, ; 
utilities, services, plant general ex- 
penses, royalties, depreciation, and 
company overhead. 


Presentation of the 
process evaluation 

The process evaluation is presented 
to the ra ig in a formal report 
which inclu 
A description of the chemistry 
involved. 
2. A descri of the process. 
3. Process flow sheets, 

lists, and aah lans. 
4. Corrosion problems and mater- 
5 
6 


ials of construction. 
. Status of patents, including 
products, and eq 


waste streams. 


7. Raw material requirements and 
ields. 
8. Labor and utility 


9. Capital requirements and esti- 
mated pay-off time. 

10. Health, safety, and fire hazards. 

1l. Analytical problems. 

12. Recommendations. 


The process evalution report serves: 
1. To present a description of the 
proposed plant, its processing 
steps, its operation, its awe 
its economics, and its 
ations and diffi 


the completeness of the devel- 
opment work; to point out the 
areas of uncertainty we ex- 

ed consequences, to 
meaas of resolving 
them. 

3. To recommend future action 
with respect to the progress of 
the project. 

Fundamentally, the evaluation de- 
termines whether proc- 
ess steps will 
grade material ciently and econom- 
ically using a commercial raw mate- 
rial. Even though the pilot plant 
may _ that each of the pare 

feasible, individually 

, the limitations imposed 
by small quantities of material may 
leave unanswered such questions as 
the possible effects of by products on on 
recycle operations (especi 
gard to product purity and process 
economics), the possible accumulation 
of trace impurities, the life of catalyst 
and its method of regeneration, cor- 
rosion rates of various process streams, 
the effect of using commercial raw 
materials vs. the use of laboratory 
grade material, and the effect on re- 
action kinetics of changing processin 
steps and geometric guration 
process equipment. 

The uncertainty in the processin 
te 
proposed processing chain were tried 
out in the laboratory or in the pilot 
plant and produced a product of ac- 
ceptable quality. However, this type 
of laboratory or pilot plant work 
usually takes considerable time, labor, 
and capital. The cost of investigation 
would have to be balanced by the 

ee ren of risk entailed in applyi ing 
step or piece of equipment in the 
process without such a trial. In areas 
of process uncertain 
should be designed 
rate under a range of operating 
itions. This may result in larger 
poorer and more extensive instru- 
mentation, and these, in turn, require 
higher capital investment. 


in of ment 
For some 
ations the methods scale-up 
the laboratory or pilot plant are neces- 
sarily empirical. A lack of design 
procedure may be further com 
cated by a lack of design data. Data 
such as basic physical and thermo- 


dynamic properties and information 
regarding the process kinetics of the 


reaction of operating var- 
iables, data of process ust 
equipment, etc. are essential in the 


design of process equipment. Usually 
when design information is not readily 
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available, certain assumptions 
made in the design data or design 
procedure so that the process equip- 
ment can be designed, purchased, 
and installed. A safety factor is usual- 
ly applied in the design in such cases. 
Since the assumptions the 
engineer makes must be on safe 
side, the addition of a safety factor 
results in ov er-designed process equi 
ment, causing a correspondin 
higher capital investment for a given 
design production rate. 
Recommendations, based on the 
information submitted in the process 
evaluation are made to the 
management on the status of individ- 
ual aby Recommendations can 
usually 
categories 


divided into the following 
1. tek the research and develop- 


ment work for the ape 
process has been com ~~ and 
cient for 


process data are 
the design of a full-scale produc- 
tion plant that will perform 
efficiently and will produce 
uct of specification grade, 
the risks involved in 
the launching of the project are 
negligible. Recommendations 
for research and development 
work to improve process eco- 
nomics should be included. 

2. That the research and dev 
ment work is completed 
the exception of minor areas of 
uncertainty. The design of a 
full-scale oo can be started 
without delay. However, this 
will involve an element of risk 
in ucing satisfactory ma- 
rate. 

3. That the research and de- 
velopment work does not 
sufficient information for to. 
sign of a full-scale plant. The 
magnitude of risk involved in 


the operation of such a plant 
will be | t. In this case, re- 
quest be made to the re- 


search and development de- 
ts for further laboratory 
or pilot plant work. 

4. That the process is without eco- 
nomic merit, and that no further 
investigation is warranted. 

The decision to build a plant is a 
commercial decision to be reached by 
management guided by the evalua- 
tion r , market surveys and the 
availability of capital to finance the 
proj exerted by these 

tter two, together with the return 
on bane: = indicated in the eval- 

re will determine the ex- 


of risk management is will- 
ing to when deciding to pro- 
ceed with the design of the plant. # 
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| 
by-products, and 


Scale-up 


aspects 
of the 


pilot plant 


The decision to abandon a plant- 
design research project several years 
after its initiation confronts the re- 
search director with one of his most 
distasteful responsibilities. In many 
instances it involves a multitude of 
implications both scientific and hu- 
manistic, including the reversal of a 
considered judgement with a perma- 
nent loss of personal prestige. 


to uce the incidence of these 
dead-ends. It is inexact and employs 
certain informalities and liberties 
during the research which 
should be admissable under the 
scientific method, although they now 
have relatively little popularity. 

A professional designer of ts 
will not use experimental informa- 
tion without some personal adjust- 
ment. To make a tenfold or twenty- 
fold scale-up he will not employ 
ae ity ratios of 10:1 or 20:1. Most 
ikely, design of the 
plant will inchudle from ob to 50% 
excess fat. The designer's only con- 
cern is that he is providing the fat 
be. For 

is type of design he requires 
rather than a collection of highly 
refined and costly data. 

There is also a matter of data dis- 
placement which is incidental to the 
use of plant design data. Research 
results are usually correlated in 
terms of the mean with a notation 
relative to the mean deviation of the 
data. The mean is of little value in 
design, since the curve or equation 
so obtained must be juggled up- 
ward to provide a measure of assur- 
ance that all or most of the devia- 
tions are negative. It is not the de- 
sire to learn on the large scale 
whether or not a plant will work but 

curve-juggling phase may prove 
entire scale-u uence. 

Much of plant design engi 


neering research appearing in 
literature relies heavily upon experi- 


mental demonstration. This is a cost- 
not necessarily 


The 


eon! in chemical kinetics, are 
er than bench-scale data. 
i i out that one 


available mathe- 
matics before 
spending money 
for scale-up equip- 
ment. 


of small equipment to test the 
ential, not integral, basis. 

The use of differential equations 
naturally confronts one with the 
evaluation of derivatives. Common 
procedures all too often lead to the 
measurement of variables which are 
usually integrals; such as, a distance, 
a weight change, or a time interval, 
rather than the direct measurement 
of a derivative such as the velocity. 

The measured integrals may con- 
tribute different relative precisions 
and include sequential observations 
even when measured automatically; 
that is, it may be necessary to meas- 
ure the flow and temperature 
changes in a stream at three or more 
places. The observations may be 
simultaneous at the various 
but the stream may undergo 
ation throughout the distance over 
which the points are deployed. This 


is particularly true of unsteady state 
measurements. 

Suppose it is desired to measure 
the average fluid velocity in a con- 
duit. This can be accomplished by 
allowing fluid to flow into a can 
over a measured time interval and 
measuring the weight or volume of 
effluent. are all int . How- 
ever, it may be possible to measure 
the velocity instantaneously by using 
some invariant physical law. 

Poiseuille has shown that a 


the object affords the flow of fluid. 
The frictional force can be trans- 
ferred to linear measurement by dis- 
placement of a spring suspending 
the object as graph. 
Instrument manufacturers fre- 
y use this ire—but what 
it mean? By reading the dis- 
placement of the spring one is con- 
identifying the term 0x/00 
when other influencing variables 
are held constant. Even if the device 
were orginally calibrated through 
the measurement of integral proper- 
ties it is still a device to di 
measure a first-order derivative. 
Assume next that rate of flow of 
the fluid varies such that it continu- 
ously increases, decreases, or alter- 
nately does both. By observing the 
displacement of the spring on a 
constantly movin it is 
derivative 0*x/06* continuously and 
instantaneously without integrals. 
Many chemical engineering 
nomena may be described by 
and second-order differential equa- 
tions. When the final relati i 
erning a nomenon is con- 
Siuded ad of mea- 
sured derivatives, it should be noted 
that integration is an averaging pro- 
cedure and the precision of the final 
statement is fundament in- 


of in- 
als the ision of the statement 
uential measurement and errors 
inherent in the integrals, but not 
necessarily in the derivative. 
Chemical reactions furnish an ex- 
cellent area in which it would be 
highly desirable to measure a rate 
directly. The differential equation 
up extrapolation before any 
equi t is designed or assembled 
for pilot plant. = 
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a a safe one. The .. stems from the 
associated lems of scale-up. 
problems exist, for 
three reasons: 1. Many of the im- 
portant basic equations are unsolv- 
able by known oe mathematical 
techniques. 2. basic phenomena 
are often interconnected; that is, the 
basic equations are coupled. The 
coupling relations are not always 
known, may obscure each other, and, 
in any case, compound the mathe- _portionality exists between the veloc- 
matical difficulties. 3. The necessary ity of the fluid and fluid friction. 
physical data required for a solution Suspend an object in the flowing 
are frequently unknown and there stream and measure the resistance 
is some belief that pilot plant data, 
can proceed through dimensional 
sis when only a partial picture 
A speculative approach to engi- of the system has been obtained. 
neering research is suggested here not a Partial identifi- 
cation produces a partial result, 
: and can be worse than no result. 
: An — which may reduce or 
: totally eliminate research cost con- i 
' centrates on the prior statement of ' 
; a mechanism for determining the 
i essentiality and design of experi- 
i ments, and then requires the design 
D. Q. Kern, of D.Q. 
Kern Assoc., calls 
for better use of 
| 
creased. Conversely, when deriva- 
tives are pieced together analytically 
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. for product quality 
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Rubber Company 

Akron, Ohio 


Figure 4. Scale model of the 
equipment layout. 


for synthetic elastomers have now be- 
come well established on the emulsion 
polymerization process, intensive pilot 
plant development is still required to 
improve product quality, and to 
evaluate new sources of materials, 
The pilot plant operations discussed 
here are best suited for SBR and 
nitrile synthetic elastomers. “Pilot 
plant” is used in a rather broad sense, 
in as much as pol ization reac- 
. vessels are scaled up to 500- and 
even 1200-gal. size 6 
formula in production equipment. In 
this way, the pilot plant program in- 


volves a scale-up through at least two 
reactors which Differ in volume by a 
factor as great at 45.. Since this pilot 
plant scale-up is larger than the next 
step to the largest uction reactors 
(3X to 10X), most of the problems of 
ee polymerization conditions 
recognized in the development 
the largest scale 

men Pag one ton per day whenever 
such quantities are required. In the 


terminology of the chemical industry, 
this concept of a pilot 
cludes a semiworks f 
mediate 
One 


the size of eq t for elastomer 
development is minimum sample 


lant also in- 

ility for inter- 
ction. 

the factors in determining 


| 
| 
Figures 1 & 2. In Figure 1, below, is the ee 
right, is the expanded pilot plant. 
| 


Pilot Plant 


continued 


size needed” for a complete evalua- 
tion. Since the routine rubber labora- 
tory physical tests, such as stress- 
strain, oven aging, and flex life require 
about ten pounds of rubber, the 20- 
gal. reactor has been the most useful 

developing polymerization formu- 
las. Fortunately, this size has also 
been suitable for developing elasto- 
meric latices for foam car applica- 
tions. The amount of finished, con- 
centrated latex obtained is nearly five 
gallons, which is enough for labora- 
tory evaluation in foam. Final evalua- 
tion of an elastomer development 

uires 800 to 1000 Ib. of product 
making pplant-scale processing 
tests, such as extrusion rate, smooth- 
pigment dispersion. Consequently, we 
use 500- and 1200-gal. reactors for 
making %- to 1-ton batches of rubber, 
which provide the tire engi with 
enough rubber for two to five factory- 
size Banbury mixes needed for addi- 
tional rimental tire tests. 

It is purpose of this article to 
describe some recently installed Good- 
year facilities used for conducting 
process and product development 
elastomers. The pilot plant 

i is organized as a separate 
t. Staff engineers are re- 
sponsible for the technical programs, 
for the reporting of results, and for 
the proposed method of scale-up to 
production. 


Expansion plan for building 

Figure 1 shows the pilot t as 
it appeared when purchased the 
qretines in 1955. The nonhazar- 

building at the left housed of- 
fices, laboratories, washrooms, and a 
tray dryer. The three-story building 
housed pilot plant operations in 4800 
sq. ft. of floor space. A 16-by-40 ft. 
shed had been previously added to the 
rear of the building to contain re- 
oe compressors and brine cir- 
ation equipment necessary for the 
development of “cold” processes for 
rubbers. All the main electrical start- 
ers and breakers were installed within 
the operating building in explosion- 
proof cases. 

The expanded pilot plant is shown 
in Figure 2. Laboratory and operating 
buildings were joined by aan a 
breezeway and two stories were added 
to the rear of the former operatin 
building. To minimize hazard, all elec- 
trical starters and breakers were lo- 
cated in a cubicle room accessible 


only from an outside door and located 
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Figure 3. 


Emulsion polymerization is the process most commonly used in 
synthetic we production. The raw materials, composed of the 
two monomers butadiene and styrene, water, soap, and catalyst, 
are proportioned into the continuous polymerization process. In- 
re of the three reactors shown in Figure 3, 10 to 14 vessels are 


actually used in series for 


The removal of the excess monomers takes place under vacuum in 
the butadiene flash tank and in the steam distillation column. The 
butadiene and styrene are condensed for reuse. The polymerization 
is controlled to approximately 60% conversion on the monomers 
charged. The plasticity or viscosity of the rubber is controlled by 
the amount of organic mercaptan charged with the raw materials. 
The monomer-free latex is collected and continuously coagulated, 


dewatered, and dried in 


DRYER BALER 


controlling the 8 to 11-hr. polymerization. 


the type of equipment shown. 
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| 
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available 


cess was deve 


Improved planning by 
using scale model 
Prior to completion of layout draw- 
ings, a %-in./ft. scale model of the 
pilot plant buildings was 
t, including the major pieces ot 
process equipment. The model, Figure 
4, was used to determine 
and 
and 


iping 


ception to completion of the 


permitted early reappraisal 


Figure 5. The polished interior of one 
of the 27-gallon reactors. 


Design features 

In general, the entire plant 
has been expanded a view 
toward: securing all the engineer- 


GaLLons Ratio 
27 0.46 

1200 0.54 
1600 0.69 
2750 0.45 
2750 0.50 
3750 0.71 
5000 0.56 


frigerated brine as coolants. Either 
batch or continuous operations may be 


The chief problem encountered in 
the scale-up of emulsion polymeriza- 
tion involves selection of the proper 
agitation conditions. 

Table 1 lists the vessels normally 
used in transferring the product from 
the pilot plant to ~ Sone ag showing 
the nding diameter-to-height 
ratio for each. Successful scale-up of 
agitation from one vessel to another 
depends upon maintaining geometric 
similitude. The selection of the shape 
of the 27-gal. pilot plant reactor was 
based on this principle, since these 
——— vessels were already on 

d and in use. By reducin = 
the batch level of the 27-gal 


Table 2. Scale-up of continuous poly- 
merization. 


odifier 

(pts./100)  .07-0.08 0.05-.06 
Conversion (%) 60.0 59.58 
Plasticity (M/L) 60 52 
Total Volume 

(gal.) 55 52,500 
Dia./Ht. Ratio 0.63 0.71 
Scale-up 955 
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the effective batch height is reduced, 


thereby increasing the D/H ratio, to 
match the particular production reac- 
tion ired. Two 1200-gal. reactors 


are also located in the pilot plant. 
The largest scale-up of batch proc- 
esses is carried out in the pilot plant 
by utilizing pilot plant reactors rang- 
ing from 27 to 1200 gal. in size (a 
45-fold increase). This large factor 


tion, corrosion, and adhesion. They are 
suitable for 300 Ib./sq. in. ga. opera- 
tion to provide for Katine develop- 
ments 

Selection of the optimum agitation 
is a continual development problem 


for all elastomer recipes. There are 
many published examples of the effect 
of agitation on the p vsical relation- 


ships of fluids and methods for scal- 
ing up pilot plant results. Every pos- 
sible use is made of these techniques, 

continued 


Figure 6 6. Detailed view of the bench- 
scale 
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above the new floor addition. Com- original cost estimates which led to RRR 
pletion of the new third floor area several significant revisions before 
will be a future expansion. Floor construction began. Finally, the model 
space was increased by approximately will serve as a planning guide for 
78% and another 22% will be HE = future equipment expansions. 
1341. 
work 
making renner in 
product quality, improvements in pro- ing information needed for the pro-_ will usually serve to uncover any im- 
cess control, and evaluation of new cess modification of a plant; perma- portant scal.-up factor before a trial 
raw materials, as well as processing nent flexible facilities for continuing made in production (an increase of . 
methods which will lower production the development of elastomers on a 3X to 10X). 
cost. Therefore, we have equipped 24-hr./day basis; versatility in hand- Conversely, continuous pol 
the pilot plant to evaluate continuous ling man j simultaneously; tion are dovelcbed t= Gr 
ps projects processes 
polymerization, as well as batchwise 12-in-line, 5 gal. reactor unit and 
procedures for predicting plant-scale Table 1. Geometrical reactor compar- transferred directly to production in 
performance as accurately as possible. ison. a single step. This represents a 955- 
NOMINAL Diamerer: Heicer _ fold scale-up. A comparison of typical 
data from ‘this scale-up is given in 
~~ ‘Table 2. Batchwise latex reactions, 
eg A high solids formulas, can 
seldom be scaled up by a factor of : 
this magnitude. However, the con- 
tinuous process lends itself to fine 
adjustments so readily, after equi- 
librium has been established, that one 
and interim production during trans- wise scale-up can be successfully | 
trical drawings ped yt by the fer of new products to a —— eliminated. 5 
combined use of y prepared plant. Reactions are possible at up to 
flow sheets and the completed model. op. end Sem stainless steel reactors, Figure 5. 
In this way, almost all sketching b 0 to 200°F by use of water or re- side surfaces of these reactors are 
Communications between the engi- BY t transfer and reduce contamina- 
neer and draftsmen were improved, performed 
and the time and money spent for the 
usual _ revisions were reduced. 
The completed model also served 
4s a training aid for - | 
for the contractors in making their 
bids. Reduced time required from con- 
(11 5-Gat. 8750-Gat. £2 
Jeers) _Unrrs) 


... The pilot plant 1s organized as a production line group within development 
staff organization. It serves the dual function of supplying sample quantities 
while evaluating equipment and processes. 


however, our inability to find a suit- 
able parameter, such as heat transfer 
coefficient, which measures the process 
result for correlation with agitation 
conditions, has prevented direct appli 
methods. Even when certain 
variables can be related to uct 
ony. for example, the effect ot 
particle size on latex viscosity, the 
scale-up to retain more than one de- 
sirable feature of a colloidal product 
still depends upon empirical experi- 
mentation. 

Another special feature is the con- 
tinuously variable speed, hydraulic 
agitator drives on all 5-, 20-, and 27- 
gal. reactors. They have the advantage 
of reduced down time, lower labor 
costs for agitator speed changes, and 
permit investigating the effect of agi- 


ping units reduce crowding of 


of spool pieces of 6-in. are 
and cooled by a ting water 
bath. With this unit we have been 
able to run as many as six batches of 
a factorial experiment, with the de- 
sired changes in a significant variable, 
and reaction results overnight. Com- 
pared to bottle polymerizers, temper- 
ature te Usher tee 
amount of latex produced is suitable 
for more final evaluation tests. 
Much improvement in the reaction 
rates of elastomers has been realized 
during the 17 years that synthetic 
rubber has been in commercial opera- 
tion. The best improvement in quality 
and in reaction rate became possible 
through the use of activated cold 
rubber formulations. These exotherm- 
ic reactions were accelerated so that 
the heat transfer of the jacket alone 
was inadequate for temperature con- 
trol; consequently, submerged cool- 


ing coil designs were developed in co- 


Figure 7. The glass coated cooling panels for the 1200-galion reactor. 


By slightly feathering the panels to produce the desired baffle effect, a 
nearly three-fold improvement in heat transfer was obtained. 


mitting batch observation through the 
sight ports installed on the new 27- 
vessels 


Two tray dryers were relocated in 
the new building to permit doubling 
the laboratory space in the laboratory 
building rj constructing offices for 
the chemical engineering staff and 
pilot plant supervisory personnel. 

A multiple reactor, sized for pre- 
liminary evaluation of proposed pro- 
cess changes or screening of raw ma- 
terials, is shown in Figure 6. Six 1%- 
gal. glass-lined reactors constructed 
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operation with refrigeration manu- 
facturers. 

These heat transfer surfaces were 
composed of tube bundles in which 
the refrigerant, usually ammonia, 
evaporates directly in the tubes. How- 
ever, the geometric arrangement of 
the tube bundles presented serious 
cleaning problems, offsetting the 
shorter reaction time made possible 
by the submerged coils. Our largest 
1200-gal. pilot plant reactor has been 
equipped with the Glascote Thermo- 
Panel cooling coil shown in Figure 7. 


Figure 8. The 1000-galion latex tank 
which is lifted and transported by spe- 
cially-designed truck. 


slightly feathering the panels 


pleting an experimental project. 
In addition to the conventional air 


zing Welding Engineers Inc. extruder, 
Figure 9, has a variable-speed drive 
(100 to 300 rpm.) and three separ- 
able, jacketed barrel sections. The 
coagulated rubber is separated from 
the coagulant on a vibrating screen. 
The wet crumb enters the extruder 
near the drive end, where the rubber 
is more thoroughly dewatered by the 
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- 
were 
in 
heat transfer was obtained with an 
of only 85%. In addition, the panels 
—— ticipated because of the fluid turbu- 
lence over the surface and the ab- 
at sence of narrow spaces to become 
=. ite clogged with coagulum that common- 
ly occurs in pipe coil installations. (No 
truck, is also used at Good- 
plant batches whenever special pro- 
cessing facilities are required for com- 
mers, a a g ier was in- 
stalled for drying and pelletizing rub- 
ber. This unit has been successfully 
used to develop a comparatively new 
method of dewatering and drying 
polymers. 


the rubber offers a considerable qual- 
ity advantage because polymer so pro- 
duced has much lower water 

tion 


product must be cooled by a suitable 
take-away conveyor before baling and 


packaging. 
Pilot plant organization 
The pilot plant is organized as a 
ction line group within the 


organization. It serves a dual function 
of supplying sample quantities of ex- 
perimental elastomers while evaluat- 


Figure 9. In this devolatilizing extrusion dryer for elastometers, the coagu- 
lated rubber is separated from the coagulant on a vibrating screen. 


ing equipment and processes. This 
ift supervisors, a clerk, three labora- 
tory technicians, twenty operators, 
nine maintenance and three utility 
men. 

A department foreman is respon- 
sible for the operation of the pilot 
plant. He reports directly to the man- 
ager of pilot plants and works closely 
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with section heads 
various areas of development. Report- 
ing to the foreman are three shift 
isors who directly supervise the 
technicians, the mame Ag the utility 
indi supervise the 
maintenance men by issuing work re- 
quests through a maintenance shift 
is a member of the 
maintenance group serving the same 
general area. All members of super- 
vision are graduate chemical engi- 
neers, thus authority is available at all 
times for making decisions involving 
chemical engineering judgment. 

A technician is 
the three shifts to 
quality control testing of the raw ma- 

ials and io tal elastomers. 
Special testing is often done by this 
group at the request of staff engi- 
neers. 

t clerk maintains an 
inventory of raw materials, k 
ing and receivin 


© process and 


operating reports. 
The job classification Chemical 
Engineering Pilot Plant Operator” 


provides up to nine months as a train- 
ing period. An operator who has all 
the qualifications and training is cap- 
able of performing all needed op- 
erations ia the pilot plant according to 
a writtea specification. This includes 
sampling analyses for the 

ids content and the pH 
all the requested data 
g the adjustments neces- 


sary to keep the process in control. 
Less pleasant chores, such as opening 
the equipment for cleaning when 
changing over to a different product, 
consume a large amount of the op- 
erator's time. When an tor has 
satisfactorily completed sar train- 
ing requirements, he is advanced to 
the top hourly rate permitted for this 
classification. 

The maintenance group repairs and 
maintains the equipment and build- 
ings. It also makes changes in pip- 
ing and equipment as may be re- 
quired by a particular experiment. 

Janitor work, such as cleaning of 
plant and equipment, as well as load- 


Table 3. 
PERCENTAGE 

Unrrs or ToTaL 
Supervision 
(Foreman and 5 12 
Supervisors ) 
Technicians 
and Clerk 4 10 
Operators, 
Utility 32 78 


in 
handled by the utility group. 

Table 3 shows the distribution be- 
tween the a and staff person- 
nel. The ratio nontechnical to 
technical personnel in the —— 
group is 2.4 to 1. Technical person 
are defined as those having a bachelor 
of science degree. 

Operating procedure 

Pilot plant operations are on a six- 
day week, working around-the-clock. 
Four shifts per day in the Akron rub- 
ber industries have resulted in six days 

week becoming more common 
than in other locations. Operators, 
maintenance men, and utility men are 
members of the United Rubber Work- 
ers, C. I, O.—collective bargaining 
group. All other men are salaried. 

A written work request is the basis 
for authorizing each pilot plant opera- 
tion. Where a request is received, a 
staff man is assi to follow and 
initiate the work by issuing specifica- 
tions, batch instruction sheets, etc. He 
is also responsible for reporting re- 
sults. 

Chemicals on hand at any one time 
vary between 100 to 200 
i from one pound to 10, gal. 
in quantity. An accurate account is 
maintai of these materials by a 


Summary 
Engineering publications of scale-up 
techniques in petrochemical and other 
continued 
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compression of the twin screws than 
has been possible by conventional 
continuous filtration and dewatering 
methods. Thus, up to 85-90% of the 
water content of the rubber crumb 
has been removed as a free — 
This removal of mother 7 rom 
enters the vacuum section on the ma- 
chine at 10 to 12% moisture, thus re- 
ducing the amount to be volatilized 
by the vacuum treatment. Heat is ap- 
ied along the barrel by circulatin 
Maintenance 
ge ' 


use of well-known existing physical 
and chemical relationships i analysis 
of quality and process control. How- 
ever, emulsion polymerization systems 
are dependent upon control of the 
surface properties of a colloid, which 
in turn affects processing and product 


in latex form that correlate 
with final product quality need to be 


developed. The evaluation period for 


the final product. Therefore, the pilot 


tinue to depend letely 
ue upon a comp 
equipped pilot plant rather than ana- 
logue computers for elastomer proc- 
ess development. 

We have discussed some equipment 


features that exemplify the contri 

tion of chemical engineering tech- 
niques in solving the difficult problems 
encountered in pilot plant work on 
elastomers. Even so, the complexity 
of the scale-up problems associated 
with colloidal products is still a real 
challenge to the ingenuity of chemical 
engineers engaged in elastomer de- 
velopment. The large number of 
synthetic elastomers which have 
reached the market places and even 
attained strategic importance during 
the last twenty years is due to the 
ability of chemical engi in di- 
recting the skills of a technical team, 
resulting in this profitable new enter- 
prise. = 


Bench scale 


Donap E. Garrett 
American Potash & 
Chemical Corporation 
Trona, California 


4 


September 1959 


pilot plant 


With increasing competition in the chemical indus- 
try, and much greater emphasis on research, it is 
inevitable that individual companies will have a 
lower percentage of successful projects. Here is a 


way to cut project costs. 


0.2 OF THE most facets of 
industrial research is pilot plant - 
ation. Equi t is 
sive, considerable manpower is re- 
quired (much of it professional), and 
maintenance and alteration expenses 
are high. Also, construction time is 
generally long, and the operating 

iod may run into many months. 

Efficiency of ation is increas- 
ingly important. A reduction in the 
cost of pilot planting could be an 
important step in this direction. The 
greater use of bench-scale pilot plants, 
both for intermediate and final design 
studies, can help achieve economies 
in research and development studies. 

Sometimes the pilot plant step may 
be eliminated completely. When the 
process is well known, and the com- 
pany has experience or a sound liter- 
ature background in the operations 
involved, the cost of overdesign or 
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of later modification based upon op- 
erating experience may be less than 
that of a large pilot plant study. 
Surprisingly process 
(or its major parts) may be most 
economically handled in this manner 
if the engineering staff is well quali- 
fied. This is Sal y true if it is 
contemplated that the overdesign, 
which usually means overcapacity, 
may be useful at a later date. How- 
ever, to eliminate the pilot plant st 
does involve a gamble, both of spend- 
ing considerably more money than is 
necessary and possibly of designing 
a completely unworkable process— 
for there are many cases where proc- 
esses that were successful in the lab- 
oratory were found to be unworkable 
(or uneconomical) on a larger scale. 
As an alternative method of going 
directly from laboratory data to plant 
design, the bench-scale pilot plant 
has considerable merit. Such pilot 


Pil elastomer development is long and 

ot Plant rigorous. One of the most important 

continued objectives in the pilot plant work is 

the demonstration of reproducibility 

with the least deviation in quality of 

to production size reveal an extensive _ plant is regar as a necessary inter- 

mediate step between research and 

production to minimize the commer- 

cial risks in marketing a new elas- 

tomer. Until the process kinetics of 

each of these products can be mathe-' 

j matically represented, we will con- 


SCALE - UP 


plants are built as small as 
and usually are of a size that can be 
mounted on a laboratory bench. This 
is not a new concept, for much has 
been written in the past about bench- 
scale pilot plants 1, 2, 3, 4, 5. Their 
use is not as fully understood, how- 
ever, nor as prevalent as economic 
considerations j . Some labora- 
tories use the bench-scale pilot plant 
regularly as an intermediate study 
between the laboratory and large pilot 
plant ams; others use it occa- 
sionally when the process is complex 
and the laboratory equipment is not 
suitable to establish the 
design of the pilot plant. Both appli- 
are useful, but they 
limitations on the data that 
may be obtained. With the proper 
engineering attention, there is no 
reason why bench-scale units should 
not often be capable of completing 
the equipment as well as the process 
design. In for the great- 
est economy, final development 
study should be on the bench scale. 


Advantages 

The chief virtue of these small pilot 
plants is their economy of expense 
and time. Their scale makes possible 


ROTATING PERFORATED 
PLATE 


SCREENS 


plicity, is comparatively easy. Each 
of these factors contributes toward 
speed of assembly and !ow construc- 


ating costs. 

The of bench-scale units 
dictates that they be designed so that 
they are easy to operate. Otherwise 
the complexities of a coordinated con- 
trol make the operation uneven and 
thus obscure the data. For this reason, 
a complex process must generally be 
subdivided into simpler steps, or the 
process flowsheet simplified. In most 
cases this is not a serious limitation, 
for intermediate surge-flows may be 
held, and it is always desirab’ 
concentrate the study on the most 
difficult steps. The net result is that 
bench-scale units are often much 
simpler to operate, although program- 
ming and data analysis may be more 
complex. 

Bench-scale units are versatile. The 
fact that modifications can be made 
easily means that they are ideally 
suited for the screening of a wide 


“"BENTURI" 
TRAYS 


DISC AND 
DONUT 


variety of variables and designs. In 
this manner, the specific equipment 
design features and om conditions 


of optimum and 

be Sunt rap and reliably mgd 
feature is so that, for 
the cases where larger tests are justi- 
fied to more precisely define the opti- 
mum conditions and design, extensive 
preliminary screening can often be 
most effectively done on a bench 
scale. 

As a final and obvious advantage, 
the units require less floor space and 
head room, and the chemicals, solu- 
tion, utilities, etc. needed in their 
operation are correspondingly small. 
Disadvantages 

Of course, bench-scale pilot plants 
are not without their disadvantages. 
The greater scale-up factor between 
the pilot and plant units is the most 
obvious. Also, some operating tech- 
niques and problems may ont te i 
covered in small-scale studies. The 


(scale-up ) 
Finally, Ren di 


> 


SOLVAY 
PLATES 


Figure 2. Schematic drawings of typical bench-scale absorption column designs used in this study. (4-in. 


diam., 6-ft. height.) 
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the use of much laboratory equip- : 
ment in their assembly, and any spe- 
cial equipment required is small 
enough to be readily constructed. 
Also, the operational control of the 
units, because of their size and sim- 
wall effects and different geometry By 
of the small units may be such as to 
make impossible the precise design 
lant equipment. 
continued 
— 
‘ 
; | 
BAX. 
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... The greatest challenge of bench-scale pilot plant work is the demand that it 
places on the engineering principles involved. 


plugging, heat transfer problems, and 
control on some processes, may 
make the use of small equipment an 
impossibility. For such reasons, or 
because of the need to uce mar- 
ket development quantities of the 
product, large P ary 
imperative 

ever, the use of how. scale units, 
either before or concurrent with the 


speeding up of the project and a 
total economy in 
program. 
Design demands 

The test challenge of bench- 
ree 9 plant work is the demand 
t it places upon the engineering 
princi involved, and this is prob- 
ably major factor in its limited 


use at the present time. To obtain 
the maximum amount of data on 


sign principles be accurately con- 


Figure 1. 
methods in the study. 
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sidered. It is much more im to 
design a unit to simulate critical 
control conditions, considering the 
mechanisms involved, than to have 
geometric similarity to the full-scale 
equipment. It is necessary to be 
aware at the beginning of the experi- 
ments of the final scale-up correlations 
and methods that will be used so 
that the correct data may be obtained. 
The individual vessels, even thou 
small and simple, must be 
—_ and constructed. Also, the 
never possible, meet scale-up 
as pee as requirements. The 
success extent of the data obtain- 
able from bench-scale units are largely 
dependent upon this exact design of 
the vessels and equipment. Standard 
laboratory equipment to be used must 
be carefully selected to meet all the 
requirements of the process. 
The design methods for bench- 
scale pilot plants involve most of the 


general pilot plant technology, 6, 7 as 
well as various specific In 
order to illustrate the latter, a few 


examples of actual are dis- 

cussed in some 
Crystallization pilot plant. Figure 
1 shows a bench-scale pilot plant for 


the production of a heavy inorganic 


outlined ‘Aleve laboratory investigations 
and pre ring studies, 
several cult processing 
steps, but nach of the apron was 
similar to existing processin 
Since time (and, as alwa  cnene 
was important, it 
the minimum ting 
world be done. This meant that 
bench-scale studies would be made of 
the difficult portions of the process 
and large pilot _— equipment would 
be operated only if necessary on the 
basis of the bench-scale work. 


Multiple agitated tank crystallizer used as first bench-scale equipment to test process 
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| 
by a low- temperature crys- 
larger study, will generally allow a 
— 


The brine used as the raw material 
contained many components, and a 
— solid, in addition to the de- 
one, crystallized out at the most 
economical terminal temperature. Its 
rate, however, was slow, possibly al- 
lowing it to remain supersaturated if 
rapidly cooled. Alternatively, if de- 
sired, both salts could be crystallized 
and then physically separated or re- 
crystallized. With both cases an ad- 
ditional salable uct could be pro- 
duced: in the method, through 
later processing of the brine, and 
perhaps directly in the second method. 
The first bench-scale equipment to 
test the process and compare these 
alternative methods employed the 
multiple-agitated tank 
shown in Fi 1. Classification 
cones, feed product tanks, pum 
and cooling equipment completed 
crystallization section of the . 
Level control was toy 
means of overflow — and temper- 
atures were contro by (off-on) 
thermoswitches operating small cen- 
trifugal pum a low tem- 
perature coo ing . Process flows 
were regulated by variable speed 
Sigma (finger) pumps. Screen and 


chemical analyses were of the 
product at regular intervals. This 

i allowed a rapid and thor- 
ough examination of the variables: 
retention time, temperature, crystalli- 
zation rate, AT;y (liquor to cool- 
ant), sludge density, recycle method, 
and solids separation. By suitable 
— and ting changes, the 
pilot plant could be converted to a 
rapid cooling arrangement, and many 

the same variables studied. The 
clear overflow from the settling cones 
could be held and further tests con- 
ducted (using seeding techniques) 
to recover the second supersaturated 
product. This equipment was rela- 
tively simple, but was still closely 
designed for both capacity and func- 
tion. Size was by the pump 
capacity and convenience in vessel 


The crystallizers are a more diffi- 
cult operation to simulate for vacuum 
or forced circulation units. Agitated 
tank crystallizers are easy to run and 
may be directly scaled up, but vacuum 
units are generally too difficult to 
control precisely on the bench scale. 
However, by designing to late 
the controlling crystallizing itions 
—maximum su turation with the 
vessel (or piping), crystallization rate, 
sludge density, fine particle control, 
etc.—any type of tallizer may be 
simulated with simple equipment. In 
this case, a small ext cooler was 
built on an tank stallizer, 
allowing of the of 
forced circulation units to be studied. 

The pilot plant was run by one 
operator on a three-shift basis (be- 
cause of the long residence times and 
the resultant slow approach to steady 
state on some of the runs), five days 
a week for one month. A number of 
different equipment modifications 
were made and all of the major vari- 
ables studied. As a result of this 
study the decision between the two 
major processes, and design of most 
of the equipment, could be made di- 
rectly. However, the exacting demands 
of separating the two solids required 
that a limited medium-sized pilot 
plant check be made on a — 
crystallizer, as well as on the fouling 
limits of one heat exchanger. 

Not all processes associated with 
the crystallization unit operation can 
be easily eo? on a bench scale. 
However, if the required degree of 
exactness of the final process design 
is within the limits of scale-up accu- 
racy (often the case), the final desi 
can be taken from the bench-sc 
data alone. Operational control of 
medium-sized stallization _pilot 
plants is often 


t so that, com- 
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SCALE - UP 


pared with bench scale, little is gained 

in larger units until a very large and 

ive size is reached. This pro- 

es more incentive to wock with 
smaller units. 

Absorption pilot plants. The use of 

small towers to pilot plant absorption 


studies is a wi actice. 
Much mass bor such 
small-scale tests is available in the 
literature, and the correlation methods 
for analyzing and extrapolating data 
are well developed. Unfortunately, 
however, accurate scale-up from 
bench-sized to large towers requires 
either direct experience or some large- 
scale tests. Even so, the use of bench- 
scale towers can be a very economical 
step in an absorption process study. 

An example of this type of study is 
the test made to increase the capacity 
and to improve the efficiency of an 
existing set of absorption towers car- 
bonating a brine to form sodium bi- 
carbonate. This study was conducted 
in a short (6-ft.), 4-in. diam. column, 
mounted on a laboratory rack. On this 
scale the variables could be fairly 

ickly examined, and various column 
deags roughly tested. Plugging and 
a tion characteristics were deter- 
mined for the five columns shown in 
Figure 2. Because of the a 
of scale-up to large towers, a 16-i 
diameter column was briefly operated 
to check the two most promising de- 
signs at flow rates close to their opti- 
mum operating conditions. This com- 
bination of detailed bench-scale and 
brief pilot plant studies gave the de- 
sired data at the minimum operating 
and capital costs. By using mass 
transfer correlations obtained from the 
bench scale and adapted to the plant 
towers, an exact guide was established 
for obtaining optimum efficiency under 
any specific production demands. 

Heat exchange study. Heat ex- 
change is another one of the unit oper- 
ations that can often be readily tested 
on a bench scale. Since larger scale 
tests can also be done comparatively 
easily, the bench-scale studies are not 
too frequently employed. Even so, 
the same advantages of quicker and 
less costly studies with bench-scal¢ 
units are applicable. 

Complex process studies. Complete, 
complex process studies (especially if 
cyclic flows are involved) can be 
much harder to accomplish on a small 
scale than the simp or 
single operations studies, but at the 
same time, can be much more eco- 
nomically conducted than when using 
larger equipment. The greatest prob- 
lem with complex-process bench-scale 
pilot plants is to subdivide the process 

continued 
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size 
™ 
| A 
_ 
| | 
. 
, 


coolant in 


small gener: instru- 
mented) scale. control 
must be fairly simple. This precludes 
installing and attempting to operate 
the entire process continuously. For- 
tunately, there are usually a sufficient 
oa of places in an operation 

uors or materials can be 
pera ore proceeding with a suc- 
ceeding step. Such com taliz- 
ing complicates the analysis of the 
data and requires some compromising 
and adjust to inte- 


It may even 

the pilot plantin performed. 


such a is the 
a heavy metal from a 
brine solution. The steps were: re- 
agent conditioning and metal na 
tation, aes separation from 
three separate steps of 
er purification and conversion to 
the desired form. Each recycle stream 
was stored and returned to the next 
cycle of the earlier step. Conditions 
were optimized for each step inde- 
pendently before going on to the 
succeeding step. intermittent 
processing was a toward 
continuous operation but was = 
efficient in time and expense and, 
after a few complete cycles, was rea- 
sonably representative of a continuous 
process. As with many such studies, 
at times it was necessary to return 
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5/8" tube 
1 coolant out 

FREON 

COILS 


to laboratory tests use of mechan- 

ical or other pro much 

However, the study 


leted 
in about two mon onthe one 
operator, two shifts per day, five - 
per week) and was Saaier 
tely define the economics and 
mua design for the process. 
Summary 
The f are isolated instances 
of pilot plant studies. 
They do, however, serve to illustrate 
some of the methods of their use 
and utility. Bench-scale pilot plants 
are not a new research and d 
ment tool. They have long been used 
for either an intermediate study step 
or for occasional studies. Their recent 
significance lies in the need for im- 
proved efficiency and lower costs in 
research and development work. Since 
the pilot plant phase of development 
work is so expensive, any savings here 
are worthwhile. Also, the extension 
of bench-scale studies to cover much, 
if not all, of the pilot plant investi 
tion is more possible now than it 
previously been. The unit tions 
design has become much better 
known, mathematical relation- 
ships to allow extrapolation and cor- 
relation of data are more available. 
At the same time, considerable pro- 
= has been made in recent 
in pilot plant technology, in 
equipment and scale-up knowledge. 


from lesser data. 


desi 
for this attention to bench scale can 
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| Bench scale 
: Figure 3. Schematic dia- 
‘ gram of the bench-scale 
| 7 heat exchanger used in 
| 
E 
Small-scale control instruments have 
become standard laboratory equip- 
ment, as have stirrers, pumps, and 
feeders designed for continuous and 
rugged 
eanwhile, large-scale pilot plant- 
ing costs have gone up, and the dif- 
ference between the cost of adequate, 
large pilot plants and the money to 
has often become vanishingly ‘ 
All these factors direct increasing 
attention to the bench scale as the 
“standard” pilot plant step, with the 
large pilot plant required in spe- 
require more emphasis on chemical 
engineering fundamentals in the de- 
~inaie studies, and more ability 
and confidence in making the final 
be great. 


* SAFETY ROUNDTABLE 


the operators 
BOLLEN, Dow (Canada): On Decem- 
report on 


SAFETY 

in air 

and ammonia 

plants in the, 


ing 
ations. It was es ne the 
fire to the area of the b ' 
tion unit. The fire, fought ata by 
Dow personnel, was brought under con- 

ximately 5:00 p.m and was 


* trol 

part of CEP’s esid hydrocarbons in the various vessels 
exclusive report on 
the informal 

roundtable session 

takes up, in detail, 

the direct problems 

involved in actual 

explosions experienced 

by the companies 

represented at 

the session. 


General view of the cold box from the north 
side after the fire had been extinguished. 
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made it almost impossible, and in 
undesirable, to extinguish the fire an 
earlier. 

The h en purification unit, in 
which the explosion occurred, was located 
on the north side of the compressor 
building so that the south side of the 
unit formed part of the building wall 
near the main control area of the plant. 
This arrangement permitted a great part 
of the blast to pass directly into the 
building. Extensive damage was done to 
most of the piping and a large percent- 
age of all the equipment in the hydrogen 

tion unit. General damage was 
done to nearby and control panel 
instrumentation Te ammonia plant, 
and some damage to structural steel, 
roof, and windows of the ammonia plant 
building. 

The hydrogen purification unit, in 
operation since early 1955, was algae 
to process hydrogen-rich streams from 
two nearby oil refineries and a demethan- 
izer overhead stream from the adjacent 
Dow ethylene plant. Hydrogen content 
of the refinery streams may vary from 

continued 
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f Canada 
estroyed 
wo men 
nan was 
and co- 
perform- 
event of 
fect im- 
was 
and the | 
ant was 
pperating 
s of the 
| 
= 
‘4 
i, 


continued 

70 to 98 volume The remainder 
is essenti saturated h bons, 
predominat methane. ethyiene 


with about 2 to 4% ethylene and ethane, 
0.5% CO, and a trace of acetylene. 

At the time of the explosion, the am- 
monia plant (air separation unit, hydro- 


gen purification unit, and ammonia 
synthesis system) was ting normally 
at about 60% ca 


con- 
sisted of low temperature i 
equipment, fabricated of stainless stecl 
and , most of which was inside 
the cold box casing and completely em- 
bedded im rock wool insulation packed 
at a density of 10 to 12 Ib./cu. ft. Proc- 
essing consisted of successive cooling of 
the raw gas by heat interchange, con- 
densing out the hydrocarbons and their 
expansion to vapor to recover refrigera- 
tion, followed by a liquid nitrogen scrub 
in a plate column. 
of the ui used, ex 

refrigerated ethylene condenser and the 
ethylene receiver and connecting piping, 
were inside the cold box casing. The 
combined hydrogen-rich gas streams, 
compressed to approximately 180 oy 
in. ga., free of CO, moisture, dust 
other impurities cntered the first heat 
exchanger at about +40°F. In_ this 
exchanger, the combined feed gas was 
cooled countercurrent heat exchan 
with the product streams leaving 
unit. The heavier hydrocarbons were 
condensed in this ¢ t and were 
withdrawn as liquid at about 40°F. 

The gas proceeded through an ethyl- 
ene exchanger and on into the 
second heat exchanger where the ethane 
and the remaining propane and - 
pe Sa the second exchanger was 
urther in the third exchanger, 
where it was submitted to the reflux 
action of liquid ethane, which was de- 
signed to dissolve an appreciable amount 


the heat exchangers to the inlet of 
synthesis gas refrigera- 
tion necessary to run en puri- 
i 
nitrogen 


trog: 

was cooled by a closed ethylene refriger- 
ation system, cooled in turn by an am- 

After the fire in the hydrogen purifica- 
tion unit had been extinguished, the unit 
and the surrounding area were roped off 
and left undisturbed until 1 in- 
vestigating the accident had had 
portunity to view the wreckage. 
rock wool and loose debris were then 
cleared away to expose the vessels and 


the piping. 

yy indicated that the ex- 
plosion had been inside the cold box 
casing, but outside the equipment. Care- 
ful examination of all the pipe and ves- 
sels revealed no evidence of rupture by 
internal pressure or explosion, or any 


E 


: 


perforated sparger 
box. i 
valv alv be 

e, a l-in. gate valve, to 
normally operated with 200 lb./sq. in. 
gauge nitrogen on the upstream side. 

The cold box casing was not air tight. 
It is quite probable that the nitrogen 

e was insufficient to prevent air 
and hydrocarbon mixtures. 

In view of the concentrated nature of 
the damage it was a that it could 
not have been ca 7. & 
sac a would not have had i 
ener to shatter equipment, 


provide 
the igh velocity, nor exert the unequal 
blast force within the casing evidenced 
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6h Close-up of cold box from the evidence of mechanical failure. The 
a aes north side, showing extent of center of force, although not too clearly 
\ liquid nitrogen scrubbing column at an 
force of the explosion tore the top head 
{| tore loose the bottom head of reflux 
condenser. Support legs under other 
| Ges |! nearby units were shattered allowing the 
| i vessels to drop, causing separation of 
Sey ; get oa more fuel for the fire. Many lines 
so badly melted where the liquid 
open fractures of the lines that it 
——_ impossible to determine which of 
carried out in the reflux 
condenser where the feed gas was cooled 
by the refrigerating action of residual CO 
— shell this Free 
most of its original methane con- 
35% tent, the gas entered the liquid nitrogen 
hane scrubbing column, a plate column in 
which the gas rose through the Gourd of the explosion and 
countercurrent to a stream of liquid of the damage sug- 
nitrogen which absorbed the CO and the char- 
balance of the atively 
The gas, now free hydrocarbons t 
of the column where it was mixed which 
an additional amount of nitrogen. The com- 
composition of the gas mixture at this pressor building and out through the 
point was approximately the stoichio- windows on the opposite side of the 
metric necessary for ammonia synthesis. building with sufficient force to strike 
This gas mixture proceeded back through and plaster against vessels outside the 
the suggestion of a 
high velocity explosion. That the severest 
damage was limited to approximately 
uipment, provided further evi 
The te Gat be 
pected from two or three sticks of dyna- 
mite. 
Purging nitrogen was introduced to 
the cold box casing through a 1l-in. 
AS 
. by the limiting of the explosion to the 
Walton Bollen Funk lower half of one end of the cold box. 
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the 
perature below —325°F 
was the 


iF 


int 


a liquid mixture of air and hydrocarbons. 
However, hydrogen was also present in 
the cold box and a mixture 


2. Statice sparks from 
either inside or outside the cold 
box. It was theorized that static 


those instruments elec- 
trical circuits were supplied with 
air , in use at the time of the 


the cutting was done on a steel 
structure a imately six to eight 
feet west of the cold box. However, 
the revealed that the 


i 


t 20 minutes to complete. 


the sample lines, purge lines, and derim- 
ing lines exited from the cold box at the 
end. Inadequate sealing of these 
and possible voids or channelling 


have 


have initiated the explosion 
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prime purpose of the investiga- 
was to determine the cause of the 
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ture recurrence. On the basis of the in- 
vestigation and the conclusions drawn by 
the investigating team, it was felt that 
this could be accomplished by eliminat- 
ing the oxygen from the casing of the 
box and/or eliminating the gas 
leakage from vessels, flanges, and lines 
into casing of the cold box. 
Although it was practically impossible 
to eliminate all possibility of ge of 
hydrogen and hydrocarbons from equip- 
ment at these operating temperatures, it 
was possible to redesign the equipment 
to reduce leakage to the absolute mini- 
mum. The elimination of the oxygen, 
however, was practical and feasible. The 
ome a changes were some of the major 
construction ion of the new 
cold box. 
1. The outer walls of the cold box 


panels was given a protective coat- 
ing to prevent internal corrosion. 

nitrogen le system was re- 
pe better distribu- 
tion throughout the cold box. In- 
strumentation and necessary alarms 
were provided to assure a continu- 


= 
Tris 


2 


3 
: 


were replaced with vessels of all- 
welded construction, and all ves- 
sels and lines, formerly of copper, 
were replaced with stainless steel. 
The only flanged connections were 


A theory which fitted all ment was the instrument panel and 

uefied air with oxygen 

= excess of 40% to 

in either explosion. 

accumulated in the vicini 4. Sparks from oxyacetylene cut- 

of the liquid ni ting operation in the vicinity of ; 

and the connecting line t 
q denser; that it was the i the obvious source of ignition since 

mixture which caused the explosic : 

The waste nitrogen from the || 

of the nitrog at 

the explosion. The interval of time 
could not be definitely established, , 
but 
The 
faction cold box and the locat f the 

oxygen-enrichned air. us Oxygen 
concentration may have been further in- 5. A secondary nonluminous hy- 
creased, to some extent, by a refluxing drogen flame ignited by the weld- 
process around the bottom of the nitro- ing might have burned unnoticed 

H leaking into casing conditions occurred for propagation m 
dts cat te tel tne ae of the flame into the box. the box were carefully sealed in 
line joints could be expected to dissolve 6. A steam hose was used to place and seals were provided 
quench sparks from the cutting around valve stems and pipe lines 
ing to operation. A static-free hose was Se 
that the air) could have cxrgellvg used for this operation but tests x e inner surface of the . 
centrated to the point where they ex- subsequent to the explosion showed 
ceeded their solubility, causing solid that the conductor embedded in the @ 
hydrocarbons hose was open-circuited. This may 
pr me liquid aur. presence have resulted from damage in the 
of hydrocarbons either in the liquid or explosion and fire, since the hose 
was badly charred by the fire. This 
would have made a highly explosive mix- hose could have been the ignition 
ture, soquicing only ignition to cause an ‘ ous flow of dry purge nitrogen to 
explosion as occurred in the casing 7. Two men were working in the the cold ber casing, to mesmo : 
of the hydrogen purification unit. area at the time of the explo- > seems cane De cuts. = 

sion. A spark could have been that it could be maintained a 

of energy would be required to detonate caused by striking of metal tools atmospheric a. at all times, 
eae . and to sample the gas content of ; 
a the cold box so that the oxy 
Subsequent to the explosion, flame prop- content could be maintained > 
ydrogen and air would require only a agation a rock wool was investi- low 2%. 
small quantity of energy for ignition. It Sted using } produced by hydro- 3. Sample probes were : 
was considered that this could have 8¢?-air, ethylene-air, and hydrogen-oxy- several locations in the 
served as a fuse to carry a flame to the ee a a a so that the gas content 
, , amounts of oxygen than found in air. sampled and analyzed. An 
liquid mixture of air and hydrocarbons. = : P ) 
The question of ignition is still open These tests indicated that only the high- hydrogen, hydrocarbo 
en containin mixtures would 
to queen. In all probability it will YS 
never be answered to everyone's satisfac- Propagate a flame through rock wool. 
tion. Some possible sources considered While verifying the effectiveness of rock 
by the investigating team were: wool as a flame arrester, these tests did oxyg el : 
not eliminate the external sources of igni- 4. 
1. Internal explosion within pipe tion from further consideration. Al! of P| 
lines or vessels, or their mechan- oughly flushed with dry nitrogen : 
ical failure. There was no evidence until the oxygen has been dis- 
that an explosion internal to the placed each time the cold box is 
lines or vessels had occurred, nor started up after a shutdown. This 
of any mechanical failure preced- the rock wool along the lines inside is canned ty analyses of the vent 
ing the explosion and fire. the cold box could HE permitted a from the various sample points. 
flame to pass into the cold box. Thus, 5. fom 
any source of energy either inside, or vessels and lines within the cold 
immediately outside, the cold box could box, all vessels with flanged heads 

charges could have been generated 

by ee of liquid air dripping Th 

from the pipes and vessels. tion 

3. Sparks _ electrical equip- explosion so the necessary steps could 
ment. The nearest electrical equip- be taken to eliminate any possible fu- 
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continued 


those located at control valves. All 
other piping and vessel connections 
were made by Heliarc welding. All 
welds were radiogrphed for 
flaws. Prior to start-up, entire 
unit was tested then filled 
with Freon, and inspected for leaks 
with a halide detector. 

6. All vessel legs which former! 
were carbon steel, were repla 
with stainless steel. 

individually grounded to prevent 
build-up of static 

8. The location aa 
box had proved unsatisfactory 
enerally crowded nature 
aie in this area. Therefore, the 
cold box was rebuilt away from 
the building and operating area. 
It now is operated by remote con- 
trol from the original control area. 

The new hydrogen purification unit 

has now been in operation for approxi- 
mately 3% months and appears to be 
functioning well in all 


Company of Canada, Limited. As in most 
explosions, a lot of theorizing had to be 


years ago our company learned about ex- 
ag hydrogen purification cold 
recover i 


Close-up of cold box from inside the building, showing extent of damage 


to lower southwest corner. 
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duce NO to avoid i 


t exc ers, v i in blow- 
and explode at ambient temperatures. It, 
therefore, is essential to remove these 
deposits at low temperatures. This can 
be accomplished by washing the resin- 
covered surfaces with acetone or a solu- 
tion of sodium with methanol. Only then 
can the heat exchangers be safely heated 
to ambient temperatures, and cleaned 
afterwards with caustic soda. Such a 
cleaning ure is after 
about one to two liters of NO have 
entered the cold box. Of course, we try 
to keep the NO content down by intro- 
ducing as little smoke gas as possible 
into gas chambers, when produci 
coke oven gas. About 80-90% of the NO 
can be removed dry desulfurization. 
We have deve a process which lets 
NO react with chlorine dioxide, after 
which the is scrubbed by caustic- 
ini i ate. Sometimes water- 
under 


undesired component. The er of ex- 
plosion related to NO must not be under- 
estimated. For instance, the rupture of 
a %-in. drain line caused the fire of 


escapin wy which destroyed 
pour of debris damag machinery. 
Another point which I would like to 
mention is that if hydrogen is cooled to 
freeze out CO and nitrogen in boiling 
liquid en under vacuum, i}. 
necessary to keep the oxygen content 
the nitrogen very low, be 
vent infi 


BRUNI, Soe Edison, italy): In Feb- 
ruary of 1957 there was a violent explo- 
sion in the hydrocarbon purification cold 
box in a plant in Porto Marghera, Italy. 
We consi that there were two ex- 
plosions. The first was in the cold box 
and then an awful explosion outside the 
box. We think if the explosion had been 
only in the box the would have 
been small. 
DePAUW, Carbochimique: I'll try to 
explain this story. A high pressure 
of the equipment had 
connected to a low pressure _ Ap- 
parently there had been some from 
the high towards low 
80 a build- 


e don't pretend to have all the 
| to how and why the explo- 
t we have tried to the 

ALTON: To my way 

tight cold boxes purge. 
j tight cold box has to be made pretty aoe Jones 
in a major revamp of the equipment. 

I'm impressed by the 3-4,000 cu. ft. of 

purge. That certainly shows you did a 

= job of making a tight box. 

UNK, German Linde: I would like to 
read a note from Dr. Karwat which gives 
some explanations for explosions in hy- 

drogen purification plants. More than 30 

gas (3% = | nitro- 

| gen, by applying temperature tech- 

| iques for separating the components of 

| adie oven gas. In some cross sections of 

| exchangers in the ethylene fraction we 

observed deposits of brown resins which 

could ignite by themselves and decom- 
analysis of the gas content within the pose. These resins proved to be similar 
casing of the box showed it to be 99.7% to deposits in city gas lines. These are 

N,, 0.2% O,, and 0.1% H,. It is felt that the products of the reaction of NO and 

| the possibility of an explosion, like the NO, with dienes, especially cyclopenta- 
one just described has definitely been dienes. The low temperature promotes 
eliminated. NO molecules to form double molecules 

This report of the explosion and sub- (NO),, their oxidation to 2(NO,), and 
sequent oma age is given with the then the agglomeration of NO-NO, to . 

) sincere hope that the Ma Brae may the double bonds of dienes =C—C=. However, the water must test out as 
help to prevent similar disasters. In The dienes eventually polymerize to ni- ee which pro- 
closing, I would like yt out that trosate and nitrosite complexes and to res- ncreasing this _most 
the conclusions drawn the theories ins. These compounds are 
formed are those of the Dow Chemical ble in liquid ethylene. However, va- 

a pressure is so low that they cannot 
the exchangers. Check this by analyt- 
the tolerable limit and react with hydro- 
@ 


Materials and their inspection 


WRIGHT, Standard Oil (Ind.): The 
subjects to be covered are: 


. Corrosion of a Brown-Boveri nitric 


corrections. 
. Brass trim in valves in ammonia 
service. 
. High pressure valve stem failures. 
Corrosion has been encountered in the 
last four stages of the 14,000 cu. ft./min. 


Brown-Boveri nitric acid plant air com- 
pressor. The corrosion act was ident- 
ified as Mohr’s Salt: FeSO,(NH 

6H,O. This corrosion was caused by con- 


The com has been run only a short 
period of time since this application, so 
it has not been possible to evaluate the 
Vapor- i are 

is not satisfactory poe hg sections 
have been ordered will be installed 


in high e gauges and transmitters 
(3000-9000. Ib./ . in.) have been en- 
countered in i i 


structed of Type 316 stainless steel. The 
tubes are bored instead of drawn. T 
316 stainless was chosen because it is 
liable to have fissures as encountered in 
the SAE 4130 or 4140 material. Bored 


service for a long-enough period of time 

A number of leaks have been en- 
countered in ammonium nitrate storage 
The tanks are constructed of 


ting out the affected metal, a the 
voids with stainless steel weld metal, and 


to the inner 
surface and exposed carbon steel to 
the hot nitrate. Stress corrosion of the 
carbon steel shell plates resulted in crack- 
ing of the shell plates from the inside 
out. The leaking ammonium nitrate 
caused local corrosion of the outer sur- 


Swope King 


face metal and promoted stress corrosion 
cracks, which progressed from the out- 


welding were cut out. 


present. 
Failure of the yoke bushing in a drain 
valve in NH, service recently necessi- 
tated shutdown 


of all 
Inspection of the 
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number with brass yoke sleeves, yoke 
bushings, and brass packing glands had 
inadvertently been installed. Even though 
the brass in the valve that failed ap- 

ided to replace all brass with either 
carbon or stainless steel to prevent gal- 
vanic action and also to ent corrosion 
due to direct contact of ammonia with 


brass, as is ible in the case of the 
packing 

Several high valve stems 
(9000 Ib./sq. in) were found to be 


broken in service, and many others were 
broken on disassembly of the valves at a 
recent shutdown. The valve stems were 
originally made of manganese, non-de- 
forming tool steel, heat treated to 50- 
55 RB “C.” The stems were frozen 
in and had to be sledged to remove 
them, causing most of the breakage. 

To alleviate this situation, several 
stems are being constructed of different 
materials; materials which are more duc- 
tile, therefore, more able to withstand 
shock. One material being tested is a 
high-carbon, high-chrome tool steel. It 
is being hardened to 61-62 Rockwell “C” 
a ill be tempered at 775-800°F. The 
other material is any chisel 
and punched steel, similar to the original 
steel, but is higher in chrome and tung- 
sten. This material is being hardened to 
50-55 Rockwell “C.” 

Molybdenum disulfide will also be used 
on the stem threads to help prevent them 
from becoming frozen, thereby eliminat- 
ing the necessity of sledging . 
MASON, Dow: We had a gauge acci- 
dent at Midland which might be of 
interest. It was standard practice to 
check the pressure on oxygen 
and argon cylinders. If the pressure was 
need not be removed from linder 
On oxygen cylinders we exclusiv yun 
an oxygen cylinder gauge made up 
gauge assembly happened to be un- 
usable. The tor used a auge as- 
sembly that been prepared for 
The fittings for some argon — 
were the same as for oxygen, gh 
the standards are being changed and 

cylinders are being converted to a 
different type of fitting. The gauge was 
put on and the operator opened the 
valve to test the pressure. The gauge ex- 
ploded. The tor was wearing safety 

lasses and leather gloves which limited 
the injuries to slight burns on the hands 
and minor damage to his face, nothing 
serious. 
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normally in low service. The 
bottom was the pressure 
and as a result of that, a small explosion 
resulted which damaged one of the near- 
terrible fire and explosion which killed, carbon steel clad plate. The cladding is ‘ 
I believe, one man. 1/16 in. thick, Type 321 stainless steel. 
Nitrate of 80-92% a is normally 
stored in these tanks. The leaks in the 
serious enough to necessitate lowering the uently, the stem and threads lifted 
B making tem- the valve could not be shut off 
acid plant air compr ; , repair. Inspection of all valves in NH, service 
2. vw Seed we any a fail- After one of the tanks was taken out throughout the unit disclosed that a 
ures and new specifications. se gr yo inspected, a number of 
3. Ammonium nitrate tank leaks and were found Nes the bottom. They y 
all occurred at points where lifting lugs 
had been welded to the plates Rete 
construction, and later cut off. Seer 
ly there was some diffusion carbon 
steel through the stainless steel cladding. 
Repairs to the bottom were made by cut- 
then covering the area with an overlaid 
stainless steel patch. : 
sation of moisture containing SO, = : 
from the saturated air in high pressure Saapilled sivedial that faulty weld 
practice, during the deposition of the 
Arocoat, a coal-tar epoxy resin which sont pass of the carbon steal postion of ; 
vapor trans- the weld joint, resulted in a band of 
ist carbon steel being deposited on the edge 
of the stainless steel cladding. As a re- 
1iff PP and rotating pr le va sult, the stainless steel cover pass at this 
ion wese point had inadequate thickness and hot- 
sary to obtain alloy wheels for the last 
four stages of compression. : ° ; 
MEA and caustic systems were in- = 
spected after almost two years of service | 
and ; omy to be in excellent condi- 
tion. tol 121 is used as a corrosion 
inhibitor in MEA solutions. a White 
ot the shell inward. Cracks were 
structed of low alloy SAE-4130 or 4140 discovered which were as much as eight 
material. Examination of the failed sur- inches — 
i a to have ori seams by magnetic i 
at in metal. dye check, and fis methods. 
Replacement bourdon tubes are now All cracked areas and areas of suspected 
being installed which have been con- Inlaid 
pat of stainless steel clad material 
were welded in place. The entire inner . 
surface of the tank was checked with 
CuSO, solution to determine if any car- 
tubes are considered superior to drawn 
tubes, since the bore can be made 
smoother, the wall thickness is more uni- 
form, and stresses due to drawing are not _ loops. valve revealed 
present. These features make the bored the yoke bushing was made of brass. 
tube less liable to a fatigue failure than Galvanic action between the yoke bush- 
the drawn tube. Again, the bored Type ing and the carbon steel bonnet caused 
316 stainless steel tubes have not been in the carbon threads to deteriorate. Con- . 
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for fluid mechanics 


heat transfer, mass transfer 


and chemical reaction 


D. F. Boucner anp G. E. Atves 
E. I. du Pont de Nemours § Co., Inc. 
Wilmington, Delaware 


Use of dimensionless numbers or groups of vari- 
ables in the various ing is 
expanding at a rapid pace. The number of such 
ps is ing so large that recollection of their 
efinitions and significance imposes a burden on the 
memory. para we have drawn up a list, 
presented in the following Table, of dimensionless 
numbers now in use in fields of interest to chemical 
engineers. The list provides the name, formula, 
significance, area of use, and source references for 
each of these numbers. In addition to serving as a 
ready reference for the meaning of such numbers, 
this tabulation is expected to assist in proper label- 
ling of coefficients in non-dimensionalized differen- 
equations, and to facilitate proper selection of 
groupings that arise in model and scale-up studies. 


IMPORTANT! 

Reprints of this article are available from A.1.Ch.E., 
25 W. 45th Street, New York 36, N.Y. Special 

for orders in large quantity. Write to A.1.Ch.E. 
details. 


In connection with model and scale-up studies, 
if all the variables affecting a particular operation 
are known, dimensional analysis can be employed 
to indicate the groups of variables that are signifi- 
cant. The number of experiments needed in a model 


study is thus reduced by dimensional analysis, since 
only the effect of each grouping need be explored 
rather than the effect of each individual variable. 


Dimensionless 
numbers 


The principle of similarity must be observed in 
the planning of model studies. Four of simi- 
larities are important in most engineering 
studies; namely, 

1. Geometric similarity (dimensional proportion- 

ality ) 


2. Mechanical similarity 
a. Static similarity (deformation proportion- 
ality ) 


b. Kinematic similarity (time proportionality ) 
c. Dynamic similarity (force proportionality ) . 

8. Thermal similarity (temperature proportion- 

ality) 

4. Chemical similarity (concentration proportion- 

ality) 

Selection of dimensions and opercting conditions so 
as to satisfy the geometric, + meer and chemical 
similarity requirements is usually relatively straight- 
forward. Satisfaction of the mechanical-similarity 
requirements, however, generally involves propor- 
tionality control of certain critical groups of variables 
that are selected either by dimensional analysis, as 
mentioned earlier, or by inspection. The latter pro- 
cedure, in particular, requires familiarity with known 
dimensionless numbers and their significance. 

A detailed discussion of the use of dimensionless 
numbers is beyond the scope of this article. How- 
ever, a number of excellent treatments of this sub- 
ject can be found in the literature; for example, see 
References 5, 19, 27, 35, and 36. 
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General Nomenclature 

Cp = specific heat, 

E» = bulk modulus, [F/L?] 

= gravitational constant, 
Ge = conversion factor, [LM 
h = coefficient of heat transfer, 

[H/L*T@| 
k = thermal conductivity, (H/LT®) 
L = characteristic dimension of 
system, [L] 

V = fluid velocity, (L/@] 

a = angle, dimensionless 

8 = coefficient of expansion, [1/7] 
Ai = temperature difference, 

6, = relaxation time, [6] 

= viscosity, 

p = density, [M/L*] 

= surface tension, [F/L) 

te = shear stress at wall, [F/1*| 

w = angular velocity, [1/6] 


Force Proportionalities 

Buoyancy Force « L*pBAigz/ge 
Compressibility Force « 
Coriolis Foree « 2(p/ge)L4wV sin « 
Elastic Force « 

Gravitational Force « 
Inertial Force « L*pV2/g- 
Surface-Tension Force « Lo 
Viscous Force « LuV /ge 

Wall Shear Force « ryl? 


Dimensions used are: 
Force 

Heat 

[L] Length 

{M| Mass 

{Q| Electric charge 
|T| Temperature 
{e| Time 
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Part two: 


use of a peculiar stipulation that 
the VTUZ’s may give only 
in the “applied sciences” and the uni- 
versities may give diplomas only in 
the “basic sciences,” the universities 
must supply industry with a certain 
number of chemists as opposed to 
chemical engineers. 

According to N. M. Zhavoronkov, 
director of the Mendeleyev Chemical 
Engineering Institute of Moscow, the 
ratio of chemical engineers to chemists 
in industry runs about four or five to 
one. The fi which he supplied 
showed that on Sept. 15, 1956, the 
total number of day students studyin 
chemical engineering in the USS 
was 37,190; whereas, the total number 
of students studying chemistry with 
the intent of going into industry was 
9,110. At the time of the visit of the 
Exchange Mission this ratio seemed 
to be about the same. Parenthetically 
is should be noted that the 9,110 is 
not the total number of students ma- 
joring in chemistry. The t major- 
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Chemical 
engineering 
education 


in the U.S.S.R. 


istry in the universities will have a 
career of teaching chemistry in the 
schools. 

Those graduates of the universities 
ber major in chemistry and ge | into 
industry are generally emr in 
the various control so 
that the techniques of analytical 

i are heavily stressed. It 
should be noted when the curriculum 
is analyzed later that even the chemi- 
cal engineers receive much more train- 


USSR than & common in the United 


States. 
In the first part of this account of 


chemical engi ing in the USSR, 
(Table 1)* x Exchange Mission was 
able to identify 29 different curricula 
which could be as 
engineering in United States. 
quota weyers of these curricula is 
specified for each institution which 
teaches it by the central authority in 
Moscow—the Ministry of Education. 
Not only is the number of students 
ified, but the course content is 
laid out by the Ministry of Education, 
in minutest detail. The Uchebni Plan 
specifies the title of each of the 
courses, outlines in complete detail 
what subject matter shall be included 
in each course, the total number of 
hours of lectures, laboratories, recita- 
tions and seminars, and in which sem- 
ester the course will be given. In fact, 
it was stated that the content of each 
particular course must not vary more 
than 10 percent from the prescribed 


*Table 1 appeared in Part I of this re- 
port, August, CEP. 


Chemical Engineering Building of Kuibyshev Polytech- 
nic Institute. 


outline without permission from the 
Ministry. 

Obviously no plan can be ect 
enough to the 
of jobs which will be available to the 
graduates in each of 30 different cur- 
ricula in the chemical engineering 
field five years hence. The members 
of the mission, therefore, were ex- 
ceedingly interested to determine how 
this problem was handled. A very 
fortunate, fortuitous circumstance oc- 
curred while the mission was visiting 
the Kuibyshev Polytechnic Institute. 
We met a young student who was ob- 
viously very anxious to speak English 
to the members of the mission and we 
were delighted to have the opportun- 
ity. We learned that the student had 
been born in Brooklyn shortly before 
World War II and that his parents 
and he had moved to Russia shortly 
after World War II, approximately 
1947 or 1948. It was interesting to 
note that he still spoke English with a 
definite Brooklyn accent. In the course 
of the conversation with this young 
man we found that he was in the 
fourth year of the curriculum in “Oil 
and Gas Technology.” 

However, the pertinent point was 
that he told us that he had started 
four years earlier in a program called 
“Ex ore Technology.” In the course 
of his third year the course in “Ex- 
plosives Technology” was discontinued 
at the Kuibyshev Polytechnic Insti- 
tute, because according to this student, 
“the demand for ns in this spe- 
cialty had decreased.” Instead of be- 
ing washed out of school, or bein 
transferred to another school that ha 


September 1959 65 


Purdue Research Foundation 
Most of the information in Part I 
of this article, “Chemical Engineer- 
ing in the USSR,” — to all of 
the engineering curricula as well as to 
chemical engineering. In the following 
sections an effort will be made to 
compare a specific chemical engineer- 
ir ; curriculum in the USSR with a 
typical accredited chemical engineer- 
ing curriculum in our country. Again 
it should be emphasized that industry 
in the USSR is staffed almost entirely 
from graduates of the VTUZ's, and 
only to a very limited extent from 
graduates of universities. However, - 


Uchebni Plan of study for the chemi- 
cal engineerin i “Techno 
of Rubber,” while Tab 3 er 


Yi Non technical-U.S.A., Humanities, U.S.S.R., 
H Language and Communist Economic System 


Ss HM Skill courses-shop and drawing 


Bes Basic Sciences including Mathematics 


E Engineering Sciences (genera!) 


A ee Analysis, Design and Engineering Systems 


AA Applied Analysis, Design and Operation 
== ina Specific Industry ( no U.S.A. counterpart } 


D EE Diploma project ( no U.S.A. counterpart ) 


4 Industrial employment as part of curriculum 


* At the end of five yrs. of work 
in industry, the U.S. student nas caught 
or passed the Russian 5 yr. program grzécuate 


Figure 1. A quantitative comparison of the two curricula. 
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(e) analysis, design and engineering 
systems, (f) oo , design 
a 
States counter- 
part) and (g) diploma project 
(which likewise has no US — 
), a quantitative comparison 
is shown in 

4, and hically in Fi 1. 
most striking over-all » eal is 
that the amount of outside prepara- 
tion required in a four-year curricu- 
lum in the United States in hours is 
greater than the amount of outside 
preparation required in five years in 
the USSR. 


re is stress on a broad education 
for the whole man, in the USSR the 
at 
two major objectives: (a octrina- 
tion into the system through the 
courses in “Foundation of Marxism 
and Leninism,” and “Political Econ- 
which the first 
eight semesters, ( increasing 
skill in the use of a foreign language. 
The mission found that the foreign 
languages elected by the students ran 
about 50 percent English, 40 t 
German, and 10 percent all lan- 
guages. The mathematics taught in 

two countries in the first two 


courses, the 
istry in the United States con- 


matter than 
was the case in USSR. Appar- 
tly in Russi 


usual 

there was no major difference. In 
the 

chem: 
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ve : : ” curriculum was due to the fact equating these to com credit 
: Education in U.S.S.R. thst the ministry had reached a re- hours. So the credit —. the 
i ' continued quired number of specialists in that United States were changed to the 
‘ area and therefore the number needed contact hour basis as shown in Table 
a course in “Explosives Technology,” for replacement was less than origi- 3. The number of semester hours in 
fs he was given a choice of staying at a The Assistant Minister this curriculum is 147. ; 
; the wi es Polytechnic Institute stated that the techni By combining groups of courses 
and tr. t by into seven categories: (a) non-tech- 
, riculum in “Oil and Gas Technology,” this boy was the one that was com- nical, (b) oo genni (c) basic 
A (b) the “Organic Synthesis of Rub- monly used when —— were made sciences, (d) engineering sciences, 
- ber Technology,” or (c) the “Plastics in the plan during the five-year period 
: Technology.” between the time the students enter 
= He chose the “Oil and Gas Tech- and the time they graduate and are 
{ got along. The standard five-year curriculum 
‘ He said that he got along very in chemical engineering in the USSR 
well except that he had to study will now be compared, as closely as 
‘ rather hard for the first semester to possible, with a typical chemical 
” make up some courses that were not engineering curriculum which has 
i" covered in his original curriculum. been accredited by the ECPD in the 
. When he was transferred he was told United States. The particular United 
that it was his responsibility to ac- States curriculum does not represent 
6 quire any knowledge that was neces- any one institution, but is a composite 
7 eo of four or five accepted curricula 
; ore his time of transfer. which this observer has visited. 
The student’s story was later veri- Table 2 is a translation of the 
; fied by discussions at the Ministry : 
of Education when the mission re- re Comparison by courses 
turned to Moscow from Kuibyshev. It can be seen (Tables 2 and 3) 
The Assistant Minister for Planning, a CUmpalabic Dasis, typical Courses that the course of study in the first 
Mr. Mozhko, confirmed that the spe- in a chemical engineering curriculum two years has some striking similari- 
been curtailed at several institutions noted that the comparison is made on ences. The dissimilarity in objectives 
weating Go Sener Cee the basis of contact hours rather than of the non-technical courses is quite 
Institute. He verified that credit hours. The contact hours in apparent. While in the United States 
the reason for curtailing the number the USSR could be checked and 
of students in “Explosives Technol- counted but there was no way of 
a years is entirely comparable in sub- 
in the first i 
of the second year. 
The phys coune in the USSR 
seemed to be taught at a somewhat 
eral istry from their training in 
CC the 10-year schools. Therefore, the 


SOVIET EDUCATION 


Table 2. Uchebni plan of study—-USSR chemical engineering specialty: Tech- 
nology of Rubber. 


Course NAME 


1. Foundation of Marx- 
Leninism 250 
2. Political Economy 138 
3. Forei Lan 136 
4. Physical 136 
5. 
6. 
7 


rar 


P FEAL LE SSE Per: 


pre 


BEE 


& 


36 
20 
40 
36 
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than is case in the 
USA. It is an introductory | aE Cosrract Houns 
course in ph ed How- ag 
ever, in this course there is 
| a difference in the way it is taught, S : ; ; 
depending on which specialty the 
student is taking. For example, in ¢ g s 
the “Technology of Rubber,” which 
is here, there is 
stress on rubber ind . E 
is mado to segregate’ the stu | 
dents in the first year into sections 
taking the same specialty. Mixing 
with students taking different courses 
is discouraged as much as _— 1 
This is i the reverse of USA | 
philosophy and practice. & Drawing 208 
The emphasis on skills in the Rus- 8. Metalury loan 
sian curriculum as compared to that 9. Statics & 100 
in the American curriculum is brought | !2- ra of Ma- 
out forcibly in the different amount of |, 
analytical chemistry required of stu- | OPerations 136 
in Russia. In the United States the 14. Organic Chemistry 272 
most common pattern is a one-semes- 
ter course in quantitative analysis, — 16. id Chemistry. 72 _ 
consisting of two lecture or recitation 
hours per week and two three-hour hey Engin. 132 
laboratory sessions week for a : Chemical 
sumably another 96 hours of outside 
In Ge USER thew & Technology ... 212 
required a total of 290 contact hours, 21. Automation & Con- 
divided 30 hours of lecture and 260 trol of Chem. 
hours of laboratory with only about Processes ..... 72 oe se ee ay 7 A 
22. Safety, Accident & 
the course in ical chemistry in Economics 
perform the gavinetic and | 
Foundations and 
courses in organic Sanitation ..... 36 36 9 Ss 
chemistry and physical chemistry re- | 26. Physics & Chem. of 
quired in the two countries seem to Rubber ....... 178 66 «112 os + - 7,8 AA 
be about the same in both intensity | 27- Chemical Engin. of 
and order of magnitude. However — 208 60 124 24 7, 8,9 AA 
tho Russian students got an additional Mig... 5858 7,8 
| chemistry ing on the curricu- Technology ...156 9 @ .. .. .. @ AA . 
) lum. For example, in this “Technol- | 30. Diploma Project.. 576 .. .. .. .. 576 10 D 
ogy Torars ....4996 1998 1524 678 128 668 
course 
16 in Table 2.) - 
In the third and fourth years stu- Worx Peniops: 4 weeks after Semester 6 
courses coverin general princi- 8 weeks Semester 9 
; ples in the Engineering Sciences and Torat Counse: 4 years, 10 months (actual in school 156 weeks plus 20 weeks : 
(Table 8). The com able students H = Nontechnical Courses 
Geo USER, get about Go tome S = Skill Courses 
amount of pry - Sciences and B = Basic Sciences 
general principles of Analysis, Design E = Engineering Sciences 
‘ and Engineering Systems as those in ‘3 
: the United States. But in addition a soe 
. AA = Applied Analysis, Design & 
4 they get a rather concentrated dose messing 9 
‘ pe courses which shall be D = Diploma — 
“Applied Analysis, Design and 
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ducation in U.S.S.R. 


continued 


Engineering Systems.” These courses 
(No. 26, 27, and 29 in Table 2) 
cover specific subject matter in the 


rubber ind , including not only 
applications of the Engineering Sci- 
ences to subject matter, but 


also Applied Design in various phases 
of the rubber In addition 


the Russian student is given ial- 
ized skill courses in he pole net 
fifth years (No. 22, 24, 25, and 28) 
which have no counterpart in the 
United States. As a matter of fact, 
most of the subject matter in these 
courses the United States — ks 
expected to receive during hi 
year on the job, or by outside read- 
ing. Some of that information is given 
to the United States student through 
meetings of various student organiza- 
tions, such as the student chapters 
of A.LCh.E. In Russia iali 
from ind are brought to the 
Institute to to students 
in such courses as “Safety, Accident 
and Fire Prevention” (No. 22), and 
“Organization and Planning of Under- 
takings” (No. 24). These lectures 
are analogous to those of the speakers 
who will be invited at various times 
to talk to the student organizations 
on the typical United States campus. 


Summary of the two 
curricula by areas 

Summarizing the two curricula 
(Table 4), the number of non-techni- 
cal courses in the two countries is 
quite comparable, except that the ob- 
jectives of the two are not the same. 
Included in the skill courses in the 
United States is ROTC. There is 
nothing comparable to this in Russia, 
since apparently the Russians depend 
on purely military schools for the 
training of all theiz officers and do not 
rely on the civilian institutions. Thus 
it appears that the USSR student 
devotes much more time to civilian 
type skill courses than his American 
counterpart. 

The basic sciences, including 
mathematics, appear to be entirely 
comparable in the two countries, 
especially if a factor for outside pre- 
paration is included in the USA con- 
tact hour total. 

In the United States, in such 
courses as unit operations laboratory, 


the students orm their experi- 
ments and take their data in the 
laboratory. are then e 


to work either individually or in 
groups to prepare a re using ad- 
itional time outside of class. 

. The procedure is different in the 
USSR. The students perform the ex- 
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Table 3. Typical Curriculum—USA Chemical Engineering 


Course NAME Content Hours In Given Group NumsBer 
3. History & Government . . 96 96 5,7 H 
4. Humanities Electives ..... 144 144 7,8 H 
5. Drawing & Descriptive 
Geometry Chabiietamedied 128 32 96 12 S 
6. ROTC & Phys. Ed. ...... 256 64 192 1,,2,3,4 Ss 
7. Mathematics ............ 256 256 ... 1,2,3,4 B 
9. Gen'l. Chemistry ........ 192 96 96 1,2 B 
10. ical Chemistry ..... 9 48 #48 #3 B 
1l. Organic Chemistry ....... 192 96 96 5,6 B 
12. Physical Chemistry ...... 192 96 96 4,5 B 
13. . ics & 3,4 
Strength of Metals ..... 6 06 ... 35 E 
14. Electrical Engineering .... 192 96 96 6,7 E 
Stoichiometry ......... 48 48 4 E 
17. Ch. E. 
96 96 6,7 E 
18. Princi of 
Chem. Engineering .... 288 96 192 5,6° E 
19. Ch. E. Processes ......... A 
20. Ch. E. Design ........... 160 64 96 7,8 A 
21. Ch. E. Technical 
Net Torats ..........3152 2000 1152 
Torat Course = 128° weeks in school in 3 years and 9 months including 
examination time. Semester credit hours equal 147. 
*plus extra summer sessions between years 3 and 4 in some cases as accredited by 
A.LCh.E. and E.C.P.D. 
H = Nontechnical courses 
S = Skill courses 
B = Basic Sciences 
E = Engineering Sciences 
A = Analysis, Design & Engineering Systems 


Table 4. Comparison of USSR and USA Chemical Engineering Curricula by 
Types of Courses 


USA USSR 
Contact Hours % ContacrHours 
1. Non-technical courses ........... 432 13.7 524 10.5 
384 12.2 664 13.3 
3. Basic Science, including 
1216 38.5 1670 33.4 
4. Engineering Sciences ........... 768 24.4 696 13.9 
5. Analysis, Design & 
. Specia pli echnology ...... 10. 
Torats 3152 100.0 4996 99.9 
PREPARATION (ESTIMATED)*® 3000 2500 
Granp TOTALS 6152 7496 
E.apsep Tre 3 yrs. 9 mo. 4 yrs. 10 mo. 


*Basis for estimation in the USA: 1 credit hour equals 1 hour in class plus 2 hours 
USSR one half-hour outside preparation for each 
contact hour. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


SEMESTER CoursE 
| 
2 
: 
| 
| 
: 
: 
i 
: 
| 
i 


periments in the laboratory and then 
(see Figure 1) they work together as 
a group in class time with the pro- 
fessor to prepare their reports. 

In the field of Engineering Sci- 
ences, the United States chemical en- 
gineering student appears to get a 
somewhat broader and more general 
dose. In the area of general analysis 
and design the two appear to be 
comparable, but if the courses (Nos. 


The diploma project 

The final course which the Russian 
student has, and for which there is 
no American coun is a full 
semester of 18 weeks on his diploma 


project. The diploma project may be 
of two types. For the great majority 
of the students the project is an ap- 


proximately 30 to 40 
students at the Mende Institute 
of Chemical Engineering in Moscow 
were engaged in diploma projects 
that coul be class as the begin- 
nings of research; whereas at the 
Kuibyshev Polytechnic Institute only 
one or two students in each specialty 


of this article, are re- 
served for the 15 or 16 leading insti- 
tutions in Russia. These are ex- 
perimental institutions making ad- 
= in the various curricula. These 
nges are tried on an e imental 
basis: with the approval of the Min- 
istry of Education. Those changes 
aor are considered successful are 
n i ated into the 
ical chemistry specialties at the Men- 
deleyev Institute were the only five- 
and-a-half-year programs in chemical 


engineering that were observed by 
the Exchange Mission. More than 
half the students enrolled in these 
five-and-a-half-year curricula did their 


diploma project on the beginnings of 
am. This’ is further 
evidence student selectivity by 


that those stude 

is nts 
who do their diploma project on the 
beginning of programs will 
be employed either at an academ 
of science in a full-time resea 

career, or at a VTUZ on a combina- 
tion teaching and research career. 
They may be required to go into 
industry for one or two years immedi- 
ate ing their diplomas, but 
re are for a of re- 
search and teaching. They start grad- 
uate work as soon as ible, some- 


times while still in industry. 


The end products 

As noted i , when the Rus- 
sian student receives his diploma after 
four years and 10 months total 
elapsed time, he is given approxi- 
mately two months leave of a . 
Thus he is ready to begin his sixth 
ear after entering the VTUZ as a 
full-fledged member of industry. He 
is guaranteed by the Ministry of Edu- 
cation a job of not lower grade than 
foreman. The better students are 

tted for careers in research, and 

er receiving an advanced degree 
will eventually be professors in either 
an academy of science, where re- 
search is a full-time job, or in a 
VTUZ where research is 50 percent 
of the job and teaching is the other 
50 percent. During the five-year un- 
dergraduate period, the chemical en- 
gineering student has had approxi- 
mately 20 weeks of industrial experi- 
ence, plus many practical courses in 
the VTUZ's. 

The American student, on the other 
hand, received his bachelor’s degree 
at the end of three years and nine 
months. He has had approximately 
65 mt as many contact hours 
of classwork as his Russian counter- 


industry, unless he has worked in 
summers. On the other hand, 
general background is equal, or 
perior in some phases, to that of 
Russian counterpart. The American 
bachelor’s degree recipient then goes 
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Building of the headquarters of the 
Petroleum industry at Kuibyshev. 


to work for ind and a con- 
centrated dose “in his year in 
industry of many of the things which 
the Russian student has obtained 
piecemeal while at the VTUZ. 

Therefore, it is the opinion of this 
reporter, and this opinion is shared 
by all the members of the Exchange 
Mission, that at the end of five years 
the Russian VTUZ diploma recipient, 
with intervals in industry, the 
American bachelor’s degree recipient 
who has had three years and nine 
months in a university and one year 
and three months in industry, are 
comparable both from a technical and 
experience standpoint. The major dif- 
ference appears to be that the Russian 
student is motivated to work much 
harder while in school than the Amer- 
ican student. The reason is that the 
rewards for achieving a diploma, and 
the ties for failure to achieve 
the diploma, are much more signifi- 
cant in Russia than they are in the 
United States. Thus are produc- 
ing a larger number of comparably 
trained le. 

Our te in the United States 
must be faced from two points of 
view. First, we are losing too 
of our students who are able to grad 
uate and who drop out for lack of 
motivation or other reasons. Second, 
our better students are not working 
as hard as they might simply because 
they are not forced to ak that hard. 
Thus we are losing much potential. 
While the Russian system of engin- 
— education in general is not 
considered superior to that in the 
United States, there are some areas 
in which a to be doin 
better We should be 
willing to learn how to take advan- 
tage of these strong points of their's 
without losing those things which are 
our strength and make us su 
The only real danger is to 
mate the Russian system and to fall 
into the trap of complacency. # 
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27, and 28) labeled special ap- 
are included, the Russians would be me Pes 
appreciably ahead. 
plied design problem in connection | 
with the particular ind in which 
the student is to be scar Rod after 
agian his diploma. In many cases 
the student has the diploma project | 
industry in the interval of two months 
between the ninth and tenth sem- 
esters. 
In the minority of cases with the 
more talented students, the diploma 
project may be a start on a research 
project assisting his professor on one 
of his research programs. The caliber 
number of students in tenth sem- 
ester who do their diploma project on ' 
a research program as compared to a 
design program. For example, ) 
were so engaged. 
One other point should be noted 
here. The five-and-a-half-year 
curricula, which were alluded to in part, but he has been expected to 
spend more time in outside prepara- 
tion, which considerably lessens the Py 
apparent disparity. At the end of 
three years and nine months, when 
he receives his" bachelor’s degree, he 
has had little or no specialized train- 
ing in any particular industry, nor any 
courses aimed towards a particular 
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The wraps are off! 
Here are the 
engineering details 
of the “Spevack”* 
process for 

the production of 
heavy water by dual 
temperature 
exchange using 
hydrogen sulfide. 
Known as the 

GS process, it is now 
in use at AEC’s 
Savannah River 
plant. 


P. Bessineron 
E. I. du Pont de Nemours 
Aiken, South Carolina 


Victor R. THAYER 
E. I. du Pont de Nemours 
Wilmington, Delaware 


*U.S. Patent 2,895,803 (J. S. Spevack), 
was issued July 21, 1959, pertaining to 
process design of dual-temperature ex- 


Heavy 


Water 


Both the Dana and Savannah River 
heavy water plants use the GS 
only for the extraction of D,O from 
natural water and its concentration to 
15-20%. The GS process is in no sense 
limited to this percentage as a maxi- 
mum. For reasons of operating con- 
venience, dependability” and fexibil. 
ity, simpler processes were chosen for 
final concentration. These processes, 
vacuum distillation to 90-95% and 
electrolysis to 99.8%, although less 
efficient in their use of energy, operate 
on such small volumes of concentrate 
that they contribute negligibly to cost. 


Principle of the GS process 


The GS process is based on the 
reaction: 

H,O + HDS = HDO + HS (1) 
hase between water and disso 

drogen sulfide, the equilibrium con- 


stant being: 
[HDO], [H,S], 
K, = (2) 
(H,O], [HDS], 
where [HDO], and [H,O], are the 
mol fractions of these components 
in the liquid phase and [H,S], and 
[HDS], are mol fractions dissolved 
in the liquid phase. 
This equilibrium constant varies con- 
siderably with temperature, Figure 3, 
and it is this variation that provides 
the basis for the separation achieved 
in the GS process. 
That a tion is qualitatively 
possible may be seen by consideration 


The information contained in this article 
was developed during the course of work 
under contract AT(07-2)-1 with the U. S. 
Atomic Energy Commission. 


of a system of two vessels through 
which H,S gas is circulated in series, 
countercurrent to a stream of water. 
The arrangement is shown in Figure 
4. In this simplified illustration gas is 
bubbled through one 1 of liquid 
in each vessel. Seco consider- 
ations of humidity and solubility are 
ignored, but it should be that 
hydrogen sulfide is soluble in water 
and is free to enter and leave the 
liquid phase so that HDS can transfer 


and reach equilibrium between gas 
and liquid phases. The system will 
the pools 


proach a steady state wi 
of liquid in equilibrium with the gas 
stream at their ive tempera- 
tures. Equation (2) can be rewritten, 


[HDS], 
= (3) 


[H,O]}, [H,S], 
At low and 
[H,S], are nearly uni vary in- 
in the other 
two components, hence, approxi- 
mately, 

[HDO}], = K [HDS], (4) 
As pointed out, K varies inversely 
with temperature, so its value in the 
cold vessel, K,, is greater than in the 
hot, K,. Because of this difference, 
the concentration of HDO in the 
liquid in the cold vessel in equilibrium 
with the circulating gas (Which has 
the same concentration in both ves- 
sels) is higher than in the hot vessel. 


Stated algebraically, 
(5) 
Equation (4) 


K, > K, 
hence from 

[HDO},,, > [HDO],, (6) 
If no product is removed from the 
system by way of the product stream 
(Figure 4), concentration in the 
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The Savannah River plant operating at night. 


hot vessel must at steady state reach 
that of the feed, and the concentration 
in the cold vessel must be somewhat 
higher. Withdrawal of material at P 
will lower the concentration in both 
vessels somewhat; the hot vessel (i.e., 
waste) will fall below feed concentra- 
tion and the cold vessel (i.e., prod- 
uct) will remain above. The em 
thus becomes productive; the feed 
will be split into two portions, an en- 
riched product stream and a depleted 
waste stream. 


Process design 


The basic element of the GS proc- 
ess is a pair of gas liquid contacting 
towers, one of which operates at 30- 
40°C. (the cold tower) and the other 
at 120-140°C. (the hot tower). Water 

downward through the cold 
tower and then through the hot tower, 
countercurrent to H,S gas at a pres- 
sure of about 275 Ib./sq. in. The gas 
is circulated by a centrifugal blower 
from the top of the cold tower to the 
base of the hot tower. The water is 
meget | enriched in D,O as it 
s through the cold tower, and 
ively depleted as it flows 
through the hot tower. The water 
leaves the hot tower at a concentra- 
tion lower than that at which it en- 
tered the system so that D,O builds 
up in the system and can be with- 
drawn as an enriched fraction from 
the base of the cold tower (or the top 
of the hot tower). 

The operating conditions chosen 
represent approximately the economic 
optimum for the oe They are de- 
fined mainly by physical proper- 


Figure 1. General view of the 
Dana plant. 


ties of hydrogen sulfide. The goal of 
process design, in principle, is to 
achieve the largest possible difference 
between the temperatures of cold and 
hot towers. It is also advantageous 
to — at high pressures to at- 
tain high mass flow rates at allowable 
linear velocities in towers of reason- 
able diameter. The upper limit of 
pressure is fairly well defined as that 
at which hydrogen sulfide liquefies, 
or its solid hydrate forms at a given 
cold tower temperature. The triple 
point for the hy n sulfide-water 
system is at 29.5°C and 325 Ib./sq. 
in..abs. With the upper limit of pres- 
sure set in this range, it is plc nae 
to choose a re within the operat- 
ing limit of the nearest standard series 
of valves and fittings. In the plants 
described, 300- standard fittings 
were used with the maximum pres- 
sure at about 300 Ib./sq. in. ga. The 
optimum temperature for the hot 
tower is not so well defined, but above 
about 140-150°C the gains from in- 
crease in temperature are more than 
offset by the rapid increase in the 
concentration of water vapor in the 
gas. 


The calculations of fractionation and 
recovery are similar to those for distil- 
lation and the more usual gas-absorp- 
tion processes. Under the conditions 
chosen, the humidity of the gas and 
the solubility of gas in the liquid can- 
not be ignored. For these calculations, 
an overall distribution factor, 8, is 
calculated, This factor expresses the 
overall relation between the concen- 
tration of deuterium in the gas stream, 
both as HDS and as HDO vapor, to 
that in the liquid stream, as HDO 
and dissolved HDS*. 


*The overall separation factor, 8, is cal- 
culated from the relation: “ 
(1+ H) (S-+K,) 


a(l1+S) (1+ HK,) 

where: H = mols of water vapor per 
mol of 

mols of dissolved sulfide 
per mol of liquid water 
equilibrium constant in 
terms of concentrations 
in the liquid phase, i.e., 
{HDO}, [H,S), 


K, = 


[H,O]}, [HDS], 

a = relative volatility of 
H,O and HDO, which, 
it has been found, can 
be assumed to be equal 
also to that of H,S and 


(7) 
y (I—z) 
where: x = atom fraction D in the 
liquid phase, and 
y = atom fraction D in the 
gas phase, as defined 
above 
At 30 and 130°C, at a pressure of 
275 |b./ sq. in. ga., 8 is 2.29 and 
1.63, ively. The equilibrium 
diagram for the full concentration 
range is shown in Figure 5. At low 
concentrations, up to 1 to 2% D, the 
terms (l1— x) and 
i , the equilibrium li in 
gnored eq g 


a 
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in concentration 
through a GS tower can be deter- 


i the usual stepwise progres- 
sion debocd by an equilibrium line 
and an operating line tor the column 
(similar to the McCabe-Thiele 
method for distillation). The operat- 
ing line has a slope equal to the ratio 
of liquid to gas flows and an inter- 
cept dependent upon the rate of 

uction of D,O. A typical diagram 
or a first-stage tower _ is repre- 
sented by Figure 6. difference 
between the slopes of the hot and 
cold tower operating lines is due ee 
marily to the water vapor in the 
gas. The production rate is propor- 
tional to the distance between x,, 
and ,,, the intercepts of the cold and 
hot operating lines, respectively. 

Figure 6 shows that there is very 
little latitude for variation of slope of 
the operating lines if these lines are 
both to diverge from their corre- 
sponding equilibrium lines. The opti- 
mum situation is that in which the 
pair of operating lines is “mathematic- 
ally” centered the equilib- 
rium lines, that is, that the ratio of 
the slope of the equilibrium line to 
that of the operating line for the hot 
tower is equal to the reciprocal of 
that ratio the cold tower. The 
effect of deviation from optimum is 
shown in Figure 7, a plot of relative 
production rate (assuming a constant 

roduct composition) against the 

uid-to-gas ratio in the cold tower. 
It is important to note that unlike 
most processes that involve distilla- 
tion or the countercurrent contactin: 
of gas and liquid, there is in the GS 
process no direction of deviation from 
the optimum flow ratio that is safe 
and conservative. 

The analysis of GS tower opera’ 
reveals a very sensitive a’ 

ul criterion of control. If the flow 
ratios are optimum, the concentration 
at the middle tray of the cold tower 
will equal that at the middle of the 
hot tower. Control of the GS process 
is based on sampling and is at 
these points, obviating precise meas- 
urement of absolute flow rates. 
Changes of gas or liquid flow of 0.5% 
can be detected and corrected on the 
basis of the mid-column ses. 

The principal difference een 
the Dana and Savannah River GS 
plants is in the staging of the cascade. 
Because heavy water is present in 
natural water to the extent of only 
one part in about 7000, very large 
flews must be handled in the feed 
stage of a heavy water plant, but 
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these flows may be smaller in later 
stages as the concentration is in- 
creased. This reduction in flow per- 
mits a reduction in tower area, but 
at the expense of some increase in 
the number of total mass transfer 
units or theoretical plates required. 
As an example, in a GS unit at the 
Dana Plant, there are five stages, and 
the cold water passes over a total of 
350 bubble-cap trays in series to 
reach 15-20% concentration. There 
is a similar number of trays in the 
hot towers. 


Figure 2. General view of the Savannah River plant. 


The first stage is actually four 
hot and cold towers in wh wy 


having a total cross-sectional area in 
the first-stage cold towers of about 
The second stage has an 
area of 100 sq. ft., and the stage, 
5 sq. ft. A Savannah River GS unit 
has only two stages with a total of 
220 trays, hot or cold, in series. For 
the same first-stage area, 400 sq. ft., 
the equivalent second-stage area at 
Savannah River is 130 sq. ft. In 
principle, the tray area through the 
cascade could be reduced continu- 
ously as the concentration increases. 
This would result in a minimum 
total column volume, but the number* 
of trays would be a maximum and 


History of Heavy water processing 


Deuterium, heavy hydrogen, was 
first identified by H. C. Urey and his 
co-workers in 1931. Both deuterium 


wartime atomic energy project, it was 
recognized that heavy water would be 
an excellent moderator for a nuclear 
reactor to produce plutonium. Because 
of the uncertainty as to the procurabil- 
ity of heavy water, and after the gra- 
pite-moderated pile success- 
lly at Chicago in 1942, graphite was 
chosen as the moderator for the reac- 
tors at Hanford. Considerable research 
was done, however, on heavy water 
, and some thirty tons was 

uced under contracts of the Man- 
ttan District, of Engineers. 
The methods used in the United States 
for the wartime production of heavy 
water have been described by several 
authors who have also pointed out 
other and potentially cheaper methods 
(1-5). The general method for the 
separation of isot by dual-temper- 
ature exchange, which was developed 
at Columbia University under contracts 
of the OSRD and the Manhattan Dis- 
trict, is described in a - (6) 
issued April 2, 1957 (J. S. Spevack, 
assignor to the U. S. Government). 


Those by Weiss (7) and Roth (9) are 
notable in that they present i 


pa. he of the Atomic Energy Com- 
mission. It was decided that these 
reactors, to be built at the new Savan- 
nah River plant, should be moderated 
with heavy water, and it was necessary 
to proceed rapidly with the design and 
construction of large new facilities for 
processes used in heavy water plants 
of the Atomic Energy Commission were 
declassified in 1956. Until recently, 
however, certain have been 
subject to court restraints that have 
prevented publication. 


Choice of process 
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continued 
considered straight, with slopes equal be ae 
to 
| 
More recently, especially at the second 
several papers reporting the efforts of 
and its oxide, heavy water, immediate- 
ly became of great interest in chemical 
and biochemical research. About ten 
= years later, at the inception of the analyses of the hydrogen sulfide ex- 
: change process and indicate Ch.E. con- 
: siderations similar to those described 
here. 
AEC program 
: In 1950, new reactors to produce 
: plutonium and other special nuclear 
: materials were as a | of a 
' No research and development work 
i had been done on heavy water proc- 
: esses since the design of the Manhattan 
_ 
7 


the staging would be complex. In 
Figure 8, ne Savannah River. and 
ra cascades are compared graphic- 

with an [gmp of such an 
“ideal” cascade. ractice, the con- 
tinuous “taper” 7 ideal cascade 
cannot be achieved nor will the limits 
of practicable construction permit full 
advantage to be taken of the reduc- 
tion of area with increase in concen- 
tration. In the hee of the GS 
ae relatively simple cascades with 
ew stages were chosen at the ex- 
pense of some increase in tower sizes 
in the higher stages. 

The Dana plant has six 5-stage GS 
units and the Savannah River plant 
24 two-stage units. The common de- 
nominator of the two plants is the first- 
stage column pair, a cold tower 11 ft. 
in diam. and a hot tower 12 ft. in 
diam. There are four of these pairs in 
each Dana unit and one in each 
Savannah River unit. 

Figure 9 is a schematic flow dia- 
gram for a Dana unit and Figure 10 
is a similar diagram for a Savannah 
River unit. For simplicity, these 
diagrams do not owes the heat re- 
covery systems. Table 1 is a sum- 
mary of the comparative numbers 


and sizes of towers in the two plants. 
The complete flow pattern through 
a GS unit, including the heat recovery 
cireuits, can best be explained 
reference to the simpler Sav 
River unit. The interstage connec- 
tions and the heat recovery circuits 
differ somewhat between Dana and 
Savannah River, but in principle rep- 
resent conventional chemical engi- 
nonmng approaches to the problems of 
heating and cooling large flows of 
water-saturated gas. Figure 11 is a 
more complete flow diagram for such 
a unit, including its ae auxili- 
aries. Feed water enters unit at 
the top of the first-stage cold tower 
(CT-1), passes down through that 
tower, is heated in the first-stage 
liquid heater (LH-1), and passes 
down through the first-stage hot 
tower (HT-1) to the eleventh tray, 
from which it is drawn off through 
the waste stripper (S-1) and dis- 
carded. Gas is circulated from the 
top of the cold tower by a centrifugal 
blower (GB-1) through the bottom 
ten eae i of HT-1 where it is heated, 
the upper 60 trays of HT-1, 
two cooler-condensers (PC-1 
and SC-1) and thence through CT-1. 
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The second stage in essence Ui 
vides a by-pass for one 

of the first-stage streams around 

LH-1, PC-1 and SC-1. 

All of the heat input to the system 
is by direct steam injection to S-1, 
where the steam serves also to strip 
hydrogen sulfide from the waste 
water. Stripping is enhanced and 
steam saved 3 preheating the strip- 
per feed in An exchanger SX-1. 
The waste water provides heat for 
2.4 | 


2.25 


Temperature, *C 

Figure 3. Effect of temp. on equilib. 

const. for exchange of Deuterium 

between dissolved H.S and water. 


District facilities. The possibilities that 
existed in 1943-45 were reassessed in 
the ligit of the somewhat different 
time schedules and availabilities of ma- 
terials. Three processes were given 
most serious consideration: vacuum 
distillation of water, the distillation of 
liquid hydrogen, and exchange of water 
with hydrogen sulfide gas in a dual- 
temperature cycle. 

Each of the three men- 
tioned had reasonable promise, but had 
its own real or potential shortcoming. 
Water distillation was known to be 
workable but at t consumption of 


difference in volatility between hydro- 
gen and deuterium, but the ae 
of liquid hydrogen in large plants 

not been demonstrated, and 

ties of hydrogen req ox 
terial were not readily available. Hydro- 


Gal oe uilibrium data and 


stration, but difficulty of process con- 
trol, the toxicity of the gas and its cor- 
rosiveness were so severe that choice 


ie in 1950, as contractor for 
tion of various 
tions of water distillation was 
cn in. An evaluation of the three 
showed clear advantages for 
that its three 
vob obstacles, namely the prob- 
of control, toxicity, and corrosion, 
could be overcome. At this juncture du 
Pont joined forces with Girdler to as- 
sist in design, and in the development 
activities, including operation of the 
pilot plant and an extensive program 
of corrosion research. 
Late in 1950 the plant built 
Girdler at Wabash River Ordnance 
orks near Terre Haute, Indiana, was 
data u which 
were vali aod 


the problems of corrosion and fouling 
of equipment by wet h en sulfide, 
and to point the direction for research 
and development effort. Operation in 
sub-zero weather — 
lem of preventing plugs: 
hydrate of hydrogen title, 
solidifies at about 30°C 7 the bs sa 
o essure. The pilot plant 
; to demonstrate the obsta- 
to be in 


ting the 
larger units to come, a gh those 


obstacles 
integrated four-stage unit. 


prevented its operation as an 


Construction of plants 
Engineering design and construction 
of a heavy — oduction plant based 
on six large GS units em g a 
five-stage, series-parallel cascade was 
done by the Girdler tion for 
du Pont in 1951-52. The plant was 
built on part of the Wabash River site 
and was named the Dana plant. The 
existing power and water facilities and 
a part of the wartime D,O unit were 
incorporated into the AEC facility. 
The schedule for construction of the 
nuclear reactors at Savannah River 
plant required a rate of accumulation 
of heavy water greater than could be 
expected from the Dana plant, so that 
in 1951 design and construction was 
a + on a similar facility for Savan- 
River. The designers of this plant 
had the benefit of some experience 
with the Dana pilot plant, and of 
considerable corrosion research. This 
new information was used as the basis 
for certain changes of flowsheet and 
materials of construction. These differ- 
ences between the plants are discussed 
in the article, but in capacity and 
operating principle the plants are 
similar. The similarity is evident in 
the photogra . the two plants, 
Figures 1 a . The Lummus Com- 
pany did the caeae design, and 
du Pont the construction, of the Savan- 
nah River heavy water plant. 


September 1959 73 


2.05 
Lé 
thermal energy. Hydrogen distillation 
was attractive because of the large 
ably good. The demonstration was dor 
in one pair of towers, hot and cold 
the first stage of a four-stage pilo 
plant. Subsequent operation of tl 
of this process had been discouraged. 
In 1949 the AEC asked the Girdler 
Corporation to design and operate a 
pilot plant and to design a production 
unit based on the hydrogen sulfide 
(GS) process. Hydrocarbon Research, 
Inc. was asked to make design and ; 
shag of hydrogen distilla- 
tion. du Pont entered the pro- 
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LH-1 and LH-2. Water is heated in 
PC-1 and PC-2 and circulated over 
the heater-humidifier trays in HT-1. 
The coolers, SC-1 and SC-2, are 
cooled with cooling water. 
The gain in sensible heat of this 
water and the sensible heat of the 


Table 2 is a summary of the prin- 
cipal flow rates through a Savannah 
River unit. 

Feed Water if 
cold vessel 
GAS 125, ces 


hot vessel 


Waste Water a 


Figure 4. The principle of dual-tem- 
perature separation. (Schematic). 


The heat recovery system and in- 
terstage connections are similar in the 
Dana units except for the complica- 
tion of the four drst-stage cold towers 
and four first-stage hot towers that 
are operated in parallel. Process con- 
trol is more complicated at Dana since 
the gas and liquid streams between 
cold and hot towers of the first stage 
are combined to pass through the heat 


exchangers and must be split again 
among the individual towers. 

Realization of the critical control 
problem and concern over the ability 
to solve it adequately in the Dana 
first stage led to the choice of the sim- 
plified sheet for Savannah River. 
Good control has proved quite feasi- 
ble in both plants, however, but the 
Savannah River arrangement has 
shown advantages in ease of - 
tion and maintenance. Particularly, 
periodic overhaul of the Savannah 
River units can be handled with 
smaller crews and less loss of produc- 
tion than at Dana. 


Corrosion—materials of con- 


struction 


The success of the GS process has 
been very largely due to research 


and development that defined the 
effects of H,S on practicable mate- 
rials of construction. Concurrently 
with the design and construction of 
the two plants, a major program of 
corrosion research was carried out. 

The results of this research were ap- 

plied as they were obtained. 

The important of the effects 
of hydrogen sulfide on steels are 
summarized below: 

(1) Carbon steel is corroded by H,S 
in water, but the iron sulfide 
that is formed acts as a protec- 
tive coating, so the corrosion, 
although very rapid at first, d 
to a rate so low as to be i- 
gible after about 1000 hr. of 

. If, however, erosion 
prevents the formation of the 
sulfide coating, the corrosion 


Table 1. Comparison of the number and sizes of principal towers in the Dana 


and Savannah River GS plants. 


DANA SAVANNAH RIVER 
DIAMETER DIAMETER 

Stace NUMBER (Fr.) Trays NuMBER (Fr.) Trays 
First 

Cold 24 ll 70 24 ll 70 
Hot 24 12 60° 24 12 60° 
Second 

Cold 6 ll 70 48 6.5 85°° 
Hot 6 12 70 48 6.5 70 
Third 

Cold 6 6 70 

Hot 6 6.5 70 
Fourth 

Cold 6 3.5 70 

Hot 6 4 70 
Fifth 

Cold 6 2.5 70 

Hot 6 2.5 70 

* Ten trays in each first-stage hot tower are used in the heat recovery system. 
** The tray spacing in the SRP second-stage cold towers was red with corres- 

pending This modification was made to 
compensate for lower tray efficiency in the cold towers. 
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Figure 5. Typical gas-liquid equilibrium diagram. 


74 September |959 


Atom Friction of D in Liquid Pha se 


1.0 


Figure 6. Operating diagram—typical pair of first stage towers. 
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waste water from LH-l and LH-2 
represent the major heat losses from 
the’ system. 
Product is withdrawn from the unit 
as condensate from PC-2 and SC-2, 
condensate being used since it is 
somewhat cleaner than the main 
liquid stream between the cold and 
hot towers. 
| 
| 
| 
| 
J 
Zo 


tie of Lequid Flow to Gee Flew in Cold Tower 


Figure 7. Effect of variation in flow 
ratio on a GS unit productivity. 


rate continues high. Hence for 
the GS process, carbon steel 
may be used only for equip- 
ment not subject to highly turbu- 
lent water flow or to spray im- 
pingement. In practice, carbon 
steel is satisfact for tower 
shells, heat exchanger shells (if 
nozzle entrances are protected), 
tanks, and most process piping. 
A portion of the hydrogen that 
is formed by the reaction of H,S 
with steel diffuses into and 
through the metal. This diffusion 
gives rise to the two most trouble- 
some effects of corrosion: stress 
corrosion cracking, and blister- 
ing. The h apparen 

readily through the crystal lat- 
tice of steel and combines to 
form molecular hydrogen only at 
surfaces of, or discontinuities in, 
metal. The presence of atomic 
hydrogen from the corrosion re- 
action seriously reduces the 
strength of hard, high strength 


steels or of steels havin 
residual stresses from cold “ig 


Table 2. Principal flow rates and 
operating conditions, Savannah River 
GS unit. 


(2) 


SECOND 


D.O at base of 


CT (mol %) . 


with the high strength steels 

used for flange bolts and with 

hardened steels in springs and 
roller bearings. 

Blistering is important with steels 

used for the fabrication of pro- 

cess pressure vessels. Any dis- 
continuities such as voids, lami- 
nations, or nonmetallic inclusions 
can serve as loci for the combin- 
ation and collection, as molecular 
< en, of any atomic hydro- 

t has diffused inte the 

Stoel. The hydrogen so formed 
can apparently generate virtually 
any pressure to create 
space for itself. If there are 
sizeable voids or laminations 
present in the steel plate, these 
will be enlarged by the hydrogen 
into blisters. 

No corrosion inhibitors are known 

that are practical for use under 

conditions of the GS process. 

Corrosion and its effects have been 
kept under control by the following 
measures: 

(1) Where possible, low velocities 
are maintained in piping and 
vessels. 

(2) Liquid entrainment is avoided in 
gas lines. 

(3) Where high velocities are un- 

avoidable, as in control valves 


and through bubble-cap trays 


(3) 


and heat-exchanger tubes, aus- 
tenitic (Cr-Ni) steel 
used, AISI T 
able, althou 
resistant. 
Type 410 stainless steel (12- 
14% Cr) is usable te on the 
basis of a service life of about 
five years. 
In bolts, hardness is limited to 
Re 27 and stresses (by measure- 
ment) to 40,000 Ib./sq. in. 
(5) Steel plate to be used for 
ess vessels is carefully selected 
by ultrasonic inspection to insure 
freedom from fissures and voids. 
Instrument bellows, Bourdon 
tubes, and springs are isolated 
from H,S. 
Liberal use is made of minimum- 
thickness holes at locations where 
erosion is to be anticipated. 
These holes, drilled about half- 
way through the pipe wall from 
the outside, give warning of seri- 


type 816 316 is 


(4) 


(6) 


(7) 


ous penetration. 
(8) The units are subjected to 
thorough annual inspections and 
tests. 


The ferrous metals, carbon and 

nn steels, are used for all im- 
rocess applications ex 

in ad of the centrifugal blow- 

ers used to circulate gas. These are 


large in diameter and operate at hi 
speed, and for these reasons are m 
continued 
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q. ft. 
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Cold and Hot Tow 
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Figure 8. Comparison of cascades. 
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; ing or welding. The effect is 7 
most pronounced and important 
I 
400 
| 
Srace STAce SRP Cascade 
gas - ig 
(pph.) €20,000 170,000 q 
flow (feed) 100 Dana 
gpm.) ..... 315 
(top of cascade 
CT) (psig.) 280 Ill 
Cold tower .. 33 _ | : 
Hot tower ... 133 0 
Concentration of 
is 


is more 
than 800 tons of it in each of the GS 
plants. A comprehensive safety 
om beginning with the design of the 
units, is carried out to protect 
operating and neighboring 


releases of gas. 

The GS units are with a 
system of remotely operated, quick- 
acting isolation and dump valves. If 


isolation valves are immediately 
‘ ible release is thereby 
limited to about eight tons. As soon 


as the leaking section is identified, 
dump valves are opened to dischar 
the gas in it to a 400-foot stack at 
top of which the gas is burned. The 
flare stack is also used routinely for 
the disposal of small amounts of, H,S 
that escape from _— and blower 


seals, are purged uipment to 
be ired, or are ed to main- 
tain H,S quality. 

For further there are in 


each plant elaborate continuous mon- 
itoring systems to detect H,S in the 
air around the units and in nearby 
buildings. These systems provide 
warnings that initiate procedures for 
selective evacuation of the area. The 
procedures are based on wind veloci- 
ties and directions that are measured 
and recorded at various points. 

Gas masks are widely used. All 
workers in the immediate vicinity of 


Feed 


rapid, but recovery is prom 


Stage 2 


Stage | Stage U 
Figure 10. Simplified schematic of 
Savannah River GS unit showing prin- 
cipal towers and liquid flow paths. 
There are 24 such units. 


the GS units carry masks with breath- 
ing-air reservoirs sufficient to permit 
escape from the vicinity of a gas leak. 
While repairing equipment that con- 
tains H,S, or taking samples of proc- 
ess streams, men wear similar masks 


with larger reservoirs. All men work 


in re or mutual protection. Person- 
nel in locations in the heavy water 
areas more distant from the GS units 
are provided with absorbent canister 
m for use if necessary in evacua- 
tion. All personnel in the area are 
trained in artificial resuscitation. 
The physiological effect of H,S is 
complete i is not 
There have been men 
the gas, but these have responded to 
prompt supply of fresh air with or 


Product 


Figure 9. Simplified schematic of a Dana GS unit showing principal 


towers and liquid flow 
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s. There are six such units in the plant. 


without artificial respiration. The 
safety record has been good because 
of rigorous to the safety 


program. 


Plant performance 


The GS units at both the Dana and 
Savannah River plants have proved to 
be readily operable and extrem 
dependable. The units at Sav. 
River are in uctive ation an 
average of ods of the time. Most of 
the outage of 2% is the time for the 
annual overhaul and i ion, which 

uires about seven days. A Savan- 

River unit is vulnerable to com- 
plete shutdown as the result of failure 


of any of about six ps or blowers 
that are part of it. unit is, how- 
ever, easily shut down and restarted 


and the failures are infrequent, so 
that spare pumps and blowers could 
not be justified. It is not unusual for 
a unit to run for a year without being 
shut down by a mechanical failure. 

The Dana units on the other hand 
are provided with nearly complete 
sets of installed spare pumps and 
blowers so that complete shutdowns 
of a unit are even less frequent. The 
annual overhaul and inspection of the 
larger Dana unit requires about seven- 
teen days, however. 

The criterion of good con- 
trol in a GS unit is that the ratio of 
concentrations at the midpoints of 
corresponding cold aad hot towers 
be so nearly unity that a change in 
flow rate of less than about 0.5% is 
indicated. The units can be kept in 
this state of control about 90% of the 
time. 

As might be inferred from the 
stated percentage of operating time, 
corrosion has been kept under reason- 
able control. Much, however, has 
been learned about this problem in 
operation of the plants. In the early 
operation of Dana, carbon steel heat 
exchanger tubes and control valve 
bodies to be entirely unsuit- 
able. Type 410 stainless steel _ 
and bubble caps have corroded to 

extent that they require replacement 
after about four to five years. The 
general attack on carbon steel piping 
and vessel walls has not been appreci- 
able. There have been a fairly large 
number of instances of the failure of 
bolts owing to stress corrosion crack- 
ing, and as the result of these failures, 
the ied hardness for these bolts 
has been reduced to a maximum of 
Re 27, and the issible stress to 
40,000 Ib./sq. in. Under these condi- 
tions, no failures occur. There have 
been no serious instances of blister- 


ing. 
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es 
of an aluminum alloy, The corrosion 
reasonably free from entrained water. 
Celd 
Control of hazards Towers 
The program for control of corro- ee 
sion has reduced greatly the risk of : 
release of H,S gas. This gas is, never- — 
Produc 
Hot 
Tor small and possi irge Towers 
Waste 
the 5 ir ve eak the 
|| 


Legend 


Liquid 
Gas and vapor 
Heat recovery 


Figure 11. Flow diagram of a Savannah River GS unit. 


There has been erosion 
of piping in certain isolated locations, 
generally where such erosion might be 

and where minimum thick- 
ness holes were present to reveal its 
progress. These locations were at 
points of high velocity and turbulence, 
such as at junctions, bends, or changes 
in tof. There are, however, 
unexplai differences between ap- 
parently identical configurations that 
operate under the same conditions in 
different units. Erosion does not al- 
ways take place in situations where 
it might be ex . It is thought 
be the result of unknown differences 
in residual stresses in the piping or in 


vibrational stresses, but this has not 
been proved. 

The corrosion of large areas of 
T 410 stainless steel (bubble ca 


trays) presented an indirect pro! 
lem at Dana. The solubility of the 
iron sulfide formed in the corrosion 
reaction varies inversely with temper- 
ature so that large quantities it 
were preci itated im the waste strip- 
pers and their heat exchangers. This 
problem was solved by adding NaHS 
to the feed water, thereby increasing 
the sulfide ion concentration and re- 
ducing the solubility of iron sulfide. 
Most of the iron sulfide is thus pre- 
cipitated where it is formed and the 


to an acceptable minimum. The sul- 
fide from the NaHS was recovered by 
waste water as it 
entered stripper. 
Production rates 

The production rates of both heavy 
water plants increased steadily after 
start-up in 1952-53 as the result of 
continued effort to improve process 
efficiency and reduce outage. The 
rate at Savannah River reached a 
somewhat higher level than at Dana 
certain differences in details 

design permitted higher atin 
pressures and flow and 
the outage time for periodic overhaul 
was less at Sa River. The rate 
at Dana was somewhat seasonal, 
mainly because the 
and inspection m to 
carried out in months of 
the year. At Savannah River there 
was little seasonal variation. 
During the last half of 1956, the 
Savannah River GS 
at an average rate of 83, pounds 
per month (five hundred tons per 
year). This was probably very near 
the maximum rate that might be ex- 
pected on a sustained basis. 


Ingredients and services 
The principal requirements for pro- 
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ducing D,O the GS process, ex- 
clusive of , are the natural 
water used as feed, makeup hydrogen 
sulfide, energy, and cooling water. 
The quantities required, per pound of 
heavy water uced, are given in 
Table 3. 


Table 3. Unit quantities of ingredients 
and services. 


QuanTiTY 


Per Pounp 

or D.O 

Treated feed water 3,500 gal. 
H en sulfide . 
Electrical energy . 310 kw.hr. 


5,600 Ib. 
12,000 gal. 


process feed water must be 
treated to free it of dissolved and 
suspended solids. At Savannah River 
it is filtered, acidified to decompose 
carbonate, and deaerated; at Dana 
it must be softened by ion exchange. 


Hydrogen sulfide is produced 
Table 4. Dana plant operating force. 


Non- 
Suren- Svuren- 
tion of VISORY VISORY 
Process Facilities. 50 180 
Maintenance ....... 48 357 
14 60 
Technical (Plant con- 
trol and technical 
assistance) ...... 25 38 
Services (Medical, 
Patrol, Accounting, 
Transportation, 
25 114 
Administration ..... 8 1 
750 


reaction of NaHS with H,SO, in small 
auxiliary plants. At Dana the small 
makeup is taken care of, however, by 
the direct addition of NaHS to the 
GS feed water already mentioned. 

At Savannah River, steam for the 
GS process is produced in a large 
powerhouse that also vides 
electrical energy tee this and 
some other users. steam is gen- 
erated at 900 Ib./sq. in. ga. and proc- 
ess steam for GS is extracted from 
turbines at 385 Ib./sq. in. ga. 

Cooling water is pumped from the 
Savannah River and used without 
treatment. 

At Dana, steam is supplied at about 
375 Ib./sq. in. ga., cooling water is 

ped from Ranney wells fed by the 
Wabash River, and electrical energy 
is purchased from public utilities. It 
is of interest to note that the portion 
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Feed / 
2A 2B 
i 
GB-2 
aste : 
cwl Waste Cw 
sC-1 SC-2 
LH-1 | LH-2 ™ 
A PC. 
Fu B 
ty Product (equivalent 900 
‘ Cooling water ..... 
41 \ 
‘ 
‘ 
Steam 
GB-1 


of the steam t at Dana that 
was required for the wartime water 
distillation process. The ratio of pro- 
cities is about twenty, a 

the economic superiority 
of the 


Operating force 

The Dana plant provided the best 
measure of the personnel requirement 
for the heavy water plants since it was 
operated as a separate facility, while 
the Savannah River units are part of 
a much larger plant having central 
administrative and service depart- 
men;. The total operating force at 
Dana was 926 of which 170 were 
supervisory. The distribution of these 
numbers is given in Table 4. 


Investment and operating cost 


For the analysis of investment and 
operating costs, the Savannah River 
heavy water plant is best. This entire 

lant with its service facilities was 
ilt at one time so that the invest- 
ment is an eusily determinable figure. 
Also, although some electrical energy 
is exported from the heavy water area, 
the overall utility investment is much 


Table 5. Savannah River heavy water 
plant, investment (1951-52 Costs). 


MILLIONS OF 
Process F 
H,S exchange (GS 
Water distillation (DW) 2.5 
PowER (Steam 


and electricity) ..... $l 
ess feed and cooling) 8 


more nearly in correct proportion to 

ona investment than at Dana 
w no electrical ation is 

ided. pro- 
Production cost 

The cost of heavy water 
_ 
are based on the operation of the 
Savannah River heavy water plant 
during the last half of 1956. pate 
that period the uction rate was 
at the level that has been discussed 
and operation in general was normal 
and representative. The costs do not 
include any capital charges such as 
amortization or depreciation. 

It was pointed out earlier that the 
costs- of operating the distillation and 


electrolysis plants for final concentra- 
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tion are small relative to the cost of 
extraction and preliminary concentra- 
tion in GS. This is shown quantita- 
tively in Table 7 as a pernasinge 
breakdown of the direct costs of 

ating the three plants. It shoul be 


noted that the costs of ating these 
finishing plants include chemical 
purification of the uct. Only the 
utilities i of ~ finishing 
costs would be significantly reducible 
through choice of a the 


more efficient process, such as GS. 

Present status of operation 
The Dana plant was shut down 

during the spring of 1957. Continued 


ation of the Dana and Sa- 
vannah River ts could not be 
justified on the basis of the demands 


on water foreseen in the near 

sae, The Dana plant was selected 
since it was the older 
facility, was in imminent need of 
major replacement of corroded tower 


Table 6. Cost of production of heavy 
water. 


Cost PER 
PouND OF 
D,O 
Dmect Propuction Cost 
Feed water ......... $ 0.40 
Hydrogen sulfide 0.35 
Total materials 0.75 
i 0.37 
Operating Labor ..... 0.93 
Miscellaneous supplies 
expenses ........ 0.15 
Total direct produc- 
2.20 
Direct MAINTENANCE Cost 
Total direct mainte- 
mance cost ........ 1.81 
Urmirties 
Electrical energy ..... 1.33 
Cooling water ....... 0.12 
Miscellaneous ........ 0.06 
Total utilities cost 5.91 
Dmecr Cost 9.92 


® The principal single items entering 


Technical assistance 0.25 

Maintenance supervision 0.30 

Patrol (guards) 0.31 
The remaining overhead costs are 


Table 7. Distribution of costs among 
GS, DW, and E processes. 


PERCENTAGE 
or Cost 
DW E 
Direct Production 
oc 90.5 4.2 5.3 
Direct Maintenance 
95.4 2.0 2.6 
94.5 4.8 0.7 
Total Direct Cost 93.2 4.2 2.6 


trays, and since its shutdown would 
result in the greatest overall saving 
in AEC costs. inventory of heavy 
water in was reduced as far as 
possible at Dana and the remainder 
was transferred to Savannah River. 
Two thirds of the GS units at Sa- 
vannah River have also, subsequently, 
been shut down. The remaining third 
is ating at full production rate, 
pt about 180 tons a year. 
With primary recovery cut 
it has also been 
ible to curtail operations in the 
nish plants at Savannah River. 
lectrolytic concentration has been 
rc down completely and moderator- 
quality heavy water is now a 
by distillation. A portion of 
lation plant has, in addition, been set 
aside ' the reworking of diluted 
heavy water returned from reactors. 
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suction 


head 


The centrifugal pump is perhaps 
equipment in the chemical industry, 
and at the same time, its principles of 
operation are pro bably the least un- 
derstood. Any discussion of the opera- 
tion of a centrifugal pump may be 
conveniently divided into two cate- 
— (1) discharge or pressure side, 

and (2) inlet or suction side. The 
operation on the discharge or pressure 
side is generally Bretty well under- 
stood as about all that is involved can 
be covered by the simple laws of cen- 
trifugal force. 

On the other hand, the operation of 
the pump on the inlet or so-called 
suction side is not so well understood. 
In fact, one valid criticism of the 

blished of these is 
the fact that it has failed 
each side separately. It seems to be 
commonly thought that a foot of head 
on one side or the other has the same 
overall effect but nothing could be 
further from the truth. 

The laws of proportionality used 
to predict the results of changes in 
revolutions per minute on clone hold 
head, B.H.P., and efficiency 
reasonably well for the discharge side 
of a pump, but not at all for the 
so-called suction side. 

That this is so can be seen from the 
curves in Figures la and Ib. Fi 
la shows the performance of a typical 
centrifugal pump for varied revolu- 
tions minute as computed by the 


well-known relation: 
Q ~ (rev./min.) 
H (rev./min.)* 
WHP ~ (rev./min.)* 
Eff., is constant. 


A challenging concept of NPSH based 
on the author’s opinion that all the 
common definitions of NPSH are in- 
correct in one way or another. Through 
long experience, the author has de- 
veloped his own definition which he 
demonstrates here. 


Allen F. Sherzer 


In Figure la assume the Q. H. rela- 
tion for 1000 rev./min. was obtained 
by a test. Then the corresponding 
relations for 1200 and 1500 rev./ 
min. would be obtained by increasing 
the value of Q at any point by > 
ratio 1200/1000; the Bs of H 
the same point by (1200/1000)*, and 
so on. Assume that the test 
at 1000 rev./min. was conducted in 
such a way that most, if not all, of 
the head was on the discharge side. 

Were actual tests — on this 

at the speeds 1200 and 
1500 rev./min., they would agree 
reasonably close to the computed 
results. 

Next consider the curves in Figure 
lb. These curves were obtained for 
tests conducted in such a way that 
the head on the disch was 
negligible and practically all of the 
head developed was on the so-called 
suction side and consisted of a suction 
lift. The curves shown are assumed 
to be test results at the three speeds. 


Now assume that only the test at 
1000 rev./min. was available, and it 
was desired to compute by the laws 
of proportionality the pataeens of 
this pump at speeds of 1200 and 
1500 rev./min. These results are 
shown dotted in Figure lb and in- 
dicate clearly that the laws of 
tionality do not apply at all to the 

ration on the suction side. It is 

ar that there is a definite limit to 
the head that can be produced on the 
suction side of a p. The maximum 
value is H, — » and this value 
can be approached. It is also 
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vident that no more water 


of the atmosp (H,) can force 
into the eye of the impeller. This 
would prevent the discharge from in- 
creasing indefinitely with increased 
speed 


Thus, both Q and H are limited by 
the laws of nature which effectively 
lication of the laws of 

ity. In practice Q can in- 
crease ap revolutions per minute 
only so long as the pressure of the at- 
mosphere can supply the required 
amount of water into the eye of the 
impeller. Beyond this, some additional 
positive head must be supplied if flow 
is to be increased or even maintained. 
This gives rise to the term “net posi- 
tive suction head” and represents the 
actual amount of absolute pressure re- 
quired at the entrance to the pump 
to maintain a desired rate of flow. 

At this point it might be more exact 
to simply call this net positive head 
(NPH) rather than net itive suc- 
tion head (NPSH), the meanin 
of which will be better 
later. 

To begin discussion of (NP- 
SH); it is in to understand 
that the term may have two meanings 
as (1) NPSH available, and (2) 
NPSH required. Each must be con- 
sidered separately. 

In this connection, it is also neces- 
sary to remember that fluid pressure 
may be expressed in three ways as 
(1) gauge, (2) absolute, and (3) 


vacuum. A pressure paves: reads 
sures above that of the ieeeapheve 


79 
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Total head in feet 


80 1500 RPM 
computed 
from 10@ RPM test 
00 1200 RPM 
computed 
rom \ 


we 


Gallons per minute 


Figure la. Here assume the Q.H. relation for 1000 


rev./min. was obtained by a test. 


NPSH 


continued 


below atmosphere. When a gauge in- 


dica bove 
it ts called The ab- 


exists below that 
of the atmosphere it may be de- 
signated in one of two ways as (1) 
a vacuum, or (2) an absolute pres- 
sure. Vacuum starts bee zero at at- 
mospheric pressure is measured 
down while absolute pressure starts 
at absolute zero and is measured up- 
ward. All of this is shown in Figure 2. 
As vacuum increases absolute pressure 
decreases. 


If 
provided as shown at D and E, 
water level in 
in the tank A. 


> 


reasons: (1) hydraulic 
trance and in pipe B up to poi 
D and (2) the head required to 

celerate the water from the velocity 


of zero in tank A to Cp = —& at 
D 
point D. This is equal to the velocity 


head at point D which is <—. 
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Gallons per minute 
Figure 1b. The curves shown are assumed to be 
the test results at the three 
The water level in the riser at E the flow is produced entirely by the 
will be still lower than that at D head Hy 
due to any hydraulic losses between It is a simple matter to compute 


The pressure head H, is that which 
is required to complete the flow from 
E to the end of the nozzle. This would 
be used to (1) overcome all hydraulic 
losses from E to the end of the nozzle 
and (2) to accelerate the flow from 
Cz to the final velocity V. 


This would be V? - C,?. 


This pressure head Hy could be 
called the net positive head at point 
E and it is responsible for all that 
may happen between E and the end 
of the nozzle. This is true since the 
water discharges into the a here 
water surface in tank A. Therefore no 
difference in pressure is involved and 


Pa 


Gage Pressure t 
| Hy Atmospheric 


Pressure 


Vacuum 


Ps 


Abs, Pressure t 
O Absolute 


Figure 2. A pressure below that of 
the atmosphere may be designated 
in one of two ways. 


the numerical amount of this pressure 
head if sufficient data are given. 

The illustrative example in Problem 
“A” will make this clear. 

Consider next the flow conditions in 
Figure 4. Here the discharge from the 
nozzle C is into a region of 


Y 
increased flow as represented by 
V = 

Y 
In order to produce the maximum 
possible flow it is evident that — 
Y 
should be a minimum. It is not pos- 

P 


sible in practice to reduce — to zero 

since, when it reaches the vapor pres- 
sure corresponding to the fluid and its 
temperature, it would no longer be a 
liquid and would flash into steam or 
vapor. In such a case the minimum 


pressure — = Hysy- The velocity (V) 
Y 


in this case would be 
V= V2g 

and the head producing flow would 
be (H,+H—H,,,) again neglectin 

hydraulic losses. This is the NP 

available under the flow conditions of 
—— 4, Since (H,+H) is the ab- 
solute pressure in feet of water, it 
follows that NPH=H,,..—H,,,. In 
an actual problem involving flow 
under conditions of Figure 4 where 
all areas, heads, etc. are known, it 
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om 


120 
| \ geet a 
i 40 \ 
ri “from 1000 RPM teat 
\ is i 20 1000 1500 RPM 
test Impeller diameter 7 test test 
20 approx. max. min, & 1200 Impeller diameter 
10 test approx, max. min, 
| 
| 
an and als ue to the fact 
; ; that since the area at E is less than at 
| while a so-called vacuum gauge or P) the velocity of flow will be higher 
| suction manometer reads pressures since Ap X Cp = Ag X Cz = Q. 
The head required to accelerate the 
| flow from Cp to Cg would be 
| solute pressure would be the sum of Cc * C,*. He below that of the etmasphere 
| the ee and the atmo- 2g This would serve to increase the ef- 
| spheric pressure. fective head producing flow by the 
| difference between the atmospheric 
pressure H,,, and — and result in 
Consider next the arrangement 
shown in Figure 3. Here a vertical 
tank A is filled with water to a height 
H above the center line of the nozzle 
at the end of a short run of horizontal 
pipe. Water will flow from the tank 
into the air from the nozzle C at 
wi 


should be possible to compute values 
of NPH (available) with reasonable 


accuracy and a t with practice 
and plot the same as a function of the 
rate of flow Q = AV. 


To find the NPH required to pro- 
duce a given rate of flow Q we have 


only to reverse, more or less, the 
process involved in finding NPH 
(available). Since we have found by 
test or computation that a given NPH 
produces a certain rate of flow, it is 
evident that this same NPH would be 
required to uce it. A curve 
could be NPH re- 
Pa as a function of the rate of 


The applicetion of the foregoin 
second illustrative problem “B”. 


In these two illustrative examples it 
can be seen that for the simple cases 
shown where all data required are 
available, it is a comparatively simvle 
matter to compute both the NPH 
(available) and the NPH (required) 
for any rate of flow. 


& 


valve which can be Oosed to 

additional resistance to flow. 

procedure is as follows: 
Operate the pump at the desired 


test 


constant rotative with the suc- 
tion line valve wide open. Read the 
suction manometer at entrance to the 
pump and record the rate of flow 
corresponding to it. Next close the 
valve in the suction line so as to give 
a higher vacuum reading and record 
the corresponding rate of flow which 
in ge will be less. This should 
be continued until the highest read- 
ing that can be obtained on the suc- 
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Problem “A” 
2 
h 
H, 
— = 
Hy 
— 
——— 


Figure 3. 


With the arrangement shown above, assume the following: 
H, = 33.50ft. H = 10 ft. 
Diameter of pipe at D = 10 in. 
Diameter of pipe atE = Sin. Ag = 0.1364 sq. ft. 

Diameter of nozzle = | in. Ay = 0.00546 sq. ft. 

Assume that the total hydraulic losses to be 0.30 ft. and divided as 0.10 
from tank A to point D, 0.10 from D to point E and 0.10 from E to end of 
the nozzle. Then, 


P. . = Ay X V = 0.00546 & \/2g(10.00 — 0.30) = 0.1363 cu-ft./sec. 


Ap = 0.545 sq. ft. 


Ag 0.546 
C,;* 2.50? 
— = — = 0,0972 ft and 
2g 64.4 
952 
and 


V = \/9gX9.70 = 25.1 ft./sec. 


The water level in the riser at D will stand (10.00 — 0.10 — 0.0972 ft.) = 
9.80 ft. above the center line of the nozzle, and the water level in riser at E 
will stand (9.80 — 0.1 — (1.555 — 0.0972 ft.) ) = 8.245 ft. above the 
center line of the nozzle. 

This pressure head at E=H,=8.245 ft. must complete the flow to the end of 
the nozzle. This involves overcoming the hydraulic losses between E and the 
end of the nozzle (0.10 ft.) and accelerating the velocity from its value at 
E (9.95 ft./sec.) to its value of (V=25.1 ft./sec.) at the end of the nozzle. 


The head required to do this would be 25.1 —9.95 =8.23 ft. 
64.4 


This checks with the value of H,=8.24 previously found. This represents 
the NPH available at E under the flow conditions of the problem. 

It can also be seen that Hy=8.23 ft. is just what oul be required to pro- 
duce a flow of 0.1363 cu. ft./sec. from the end of the nozzle (diam. 1 in.) 


and discharge into the atmosphere with losses due to flow of 0.10 ft. 


September 1959 


EQUIPMENT 
c 
| 
As these principles are applied to — : 
the centrifugal pump it is impossible | : 
to make any satisfactory calculation 
based on pipe and impeller dimensions | ' 
for the reason that the areas of the ro- 
tating impeller channels, the direction 
and velocity of the flow, and the — 
hydraulic losses, can only be deter- | 
mined indirectly by a test. . 
mine the required ar «func | 
termine the NPH required as a func- 
tion of the rate of flow is as follows: Q 0.1363 
Refer to Figure 5: A centrifugal Cp = — = —— = 2.50 ft./sec. and 
pump is so ~~ that the head on Ap 0.546 
the discharge side may be reduced 0.1363 
value approaching zero, or at a 
to a pcint where a decrease of 
does not result in increase of 
Under such conditions nearly 
such a test the setup should be ~ 
made so that the static and friction 
heads on the suction side should be as 
low as possible. This being the case, | .%. 
the observed rate of flow is about the Pe 
maximum of which the og ae ca- 
' 


continued 

tion manometer is reached. 
int the operation of the pump may 
noisy, perhaps with vibration or it 

may cease to pump altogether. 


At this 


With most ps this might occur 
at a vacuum of say, 26-28 ft., more or 
less. Presence of air in the water or 
any air leaks in the suction line can 
greatly change these values or even 
cause the pump to drop its flow en- 
tirely. The reading of the barometer 
and the temperature of the water com- 
plete the data needed. It now re- 
mains only to present these data in a 
form indicating the performance of the 

p under conditions where almost 
the entire head is on the suction side. 

One way of presenting the test 
data is shown in Figure 6. 

Referring to Fi 6, assume the 
barometer showed an a heric 
pressure of say 33.50 ft., and that the 
temperature of this water was 70°F. 
First, draw a horizontal line to < ye 
sent the atmospheric pressure H,= 
Next, from the steam tables find the 
vapor pressure in feet of water corres- 

nding to a temperature of 70°F. 

is will be about 0.83 ft. Subtract 
this 0.83 from the value of H,=33.50 
and draw the horizontal line H,—H,,., 
= 32.67 ft. Now plot the values of 
Q and the reading of the vacuum 
gauge obtained on test, as shown. 

is curve may be called the maxi- 
mum vacuum curve in that all points 
on the curve t the maximum 
flow that can be obtained for that vac- 
uum or suction manometer reading. 
This is so because that is all that the 
atmospheric pressure can force into 
the eye of the impeller and at the same 
time lift the water to that height and 
overcome all losses due to flow. It is 
evident that the pressures just inside 
the impeller eye will be close to the 
vapor pressures for all points on the 
maximum vacuum curve. 

Consider conditions at a point such 
as P on the maximum vacuum curve. 
The ordinate of P represents the read- 
ing of the suction manometer for the 
rate of flow Q. — at oo the 
pressure inside im eye is 
close to the vapor mate it follows 
that the head between P and the line 
H,—H,,, has been used to force the 
flow Q into the impeller eye and to 
overcome all hydraulic losses between 
the point at which the suction man- 
ometer is attached and the eye of the 
impeller. This is the required NPSH. 
The reading of the suction manometer 
will be the difference between the 
absolute pressure at the point of at- 
tachment and the pressure of the at- 


mosphere H,. 
Here we have a relation not unlike a 
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Figure 4. 


With the arrangement above, assume the following data: 

H=10.00 ft. | H,=33.50 ft. 

Temp. water = 70°F. Hyp=0.89 ft. 

Total hydraulic losses 0.30 ft. divided as before in Problem “A”. The 
pressure in the tank F into which the water discharges is H,,, (abs). All pipe 
sizes are as before. 

Under these conditions the head available to uce flow would be 
H+H,—H,—H,,,=10.00 ft. + 33.50 ft. — 0.30 ft. — 0.83 ft. = 42.87 ft. 
The velocity of discharge under this head would be V = \/2g x 42.37 = 52.20 
ft./sec. and the rate of flow Q = Ay * V = 0.00546 52.2 = 0.2345 cu. ft./ 


sec. and 
Q 0.2345 cu. ft./sec. 

Cp = — = = 4,29 ft./sec. 
Ap 0.545 sq. ft. 

and 


Q 0.2345 cu. ft./sec. 
Cg = —= = 17.2 ft./sec. 
Ag 0.5364 sq. ft. 


2 
The water level is riser D will stand 10.00 — 0.10 — 4.29 = 9.6] ft. 
64.4 
above the center line of the nozzle and the water level in riser E will be 


2 2 
9.61 — 0.10 — 17.2 — 4.29 = 5.21 ft. above the center line of the nozzle. 
64.4 
To this value of 5.21 ft. should be added the effective amount of the atmos- 
pheric pressure H,—H,,,=33.50 ft. — 0.83 ft. = 32.67 ft. This 32.67 ft. 
represents the absolute pressure head available for overcoming the hydraulic 
losses between E and the end of the nozzle (H,=0.10 ft.) and also to acceler- 
ate the flow from its value at E of C, to its final value of V at the end of the 
52.2? — 17.2? 
= 37.85 ft. 


nozzle. This would require a head of V? — C,? = 
64.4 


Now 33.50 — 0.83 + 5.21 = srse 8. which shows that the head avail- 
able agrees with that required. 


Py 
It is also evident that (H,-+—) is the absolute pressure at E. Hence the 


required net positive head NPH at E is the absolute pressure there minus the 
vapor pressure. 
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Problem “B” 
— 
j 
ro 
— 
— 
D 
— 
abs., 
> 
Tank "A" - 
| 
| | 
: 


business transaction in which the ini- 
tial capital isH,. This pressure head H, 
is expended in doing everything that 
is done on the suction side as (1) rais- 
ing the water through the static lift 
from the lower level up to the point 
of attachment of the manometer; (2) 
overcoming all hydraulic losses up to 
that point; and (3) furnishing the ve- 
locity head which amounts to increas- 
ing the velocity of flow from zero to 
that at the point of attachment. Put 
in the form of an equation H, = H,, 


+ H, + — +—; where 
the unexpended remaining 
after subtracting (H,, + H, + ——) 


is 


P, 
from H,,. It can be seen that —— is 


Y 
the absolute at the point of 
attachment. Fhe suction manometer 

P, 
reading, —— = H, — (H,, — H; — 


Y 
—), is of course the absolute pres- 


2, 
sure as in Figure 2. 

Since this manometer reads a pres- 
sure difference and since one item 


velocity head —, 


2, 
often made that a suction gauge reads 
velocity heads while a pressure gau 
does not. On the face of it this is con. 


ing but the foregoing analysi 
shout make it evident this is 
true insofar as the suction manometer 
is concerned. 

The information obtained by such an 
NPSH test may be used in several wa 
Generally, it is used to specify the 
— of NPSH that must be avail- 

in a pump installation to permit 
satisfactory ieee at a specified 
rate of flow. For example, in Figure 
6 for a flow of, say, 500 gal./min., an 
NPSH of at least 10 ft. must be pro- 
vided. In practice, it is best to provide 
4 or 5 ft. more if possible, for safety. 
It should be remembered that each 
pump has its own NPSH relation and 
that there may be some differences 
between pumps even of the same size 
and type and made from the same 
patterns. The performance of pumps 
on NPSH tests is sensitive to air 
leaks into the suction line or air pres- 
ent in the water, in solution, or other- 
wise, and great care must be taken 


to avoid air leaks. Even a small leak 
can completely destroy the value of 
such tests and misleading results 

be obtained. Sudden variations in 


when 


rating at high suction 
icate air leaks. It is usually 

cult to get satisfac readings 
when the flow is less than about 25% 
of normal. 

The data obtained by tests as shown 
in Figure 6 may be rearranged some- 
what for greater convenience to solve 
other related problems as in Figure 7. 
Here the NPSH values from Figure 
6 have been inverted, so to speak, in 
that the line H, — H,,, becomes the 
zero line and values up to the test 
point vertically give the NPSH curve. 

On the upper part of Figure 7 is 
shown a QH curve obtained by tests 
on the same whose NPSH 
curve was obtained. It will be noted 
that reduction of head below about 
30 ft. does not result in appreciable 
increase in Q. This is described by the 
expression “the pump cuts at 
about 700 od jute The reason for 


this so-called “cut-off” is due to the 
fact that at that rate of flow the NPSH 
curve (Figure 7) crosses the H, — 
H,,, line as at point A and the re- 
quired NPSH equals the available 
NPSH, and the absolute pressure at 
the impeller eye is therefore H,,,. 
Under such conditions no further in- 
crease in flow is possible and it is 
said that the pump cuts off. 

If the temperature of the water 
were i from 70°F. to, say, 
130°F. the H, — H,,, line would be 
lowered and the NPSH curve would 
intersect it as at point B. The effect of 
this on the OH curve is shown by the 
dash line and the pump cut 
off at about 625 gal./min. 

Exactly the same overall results 
could occur if the pump were raised 
about 15 ft. above the source of sup- 
ply. This is also shown in Figure 7 
and the new NPSH curve has inter- 
sected the H, — H,,, line as at point 
Cc. 
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Proceeding in this way, the points 
of cutoff can be predicted with fair 
accuracy for any assumed conditions 
of water temperature and suction lift. 
It can be seen that this can also be 
extended to cover the effect of addi- 
tion of positive head on the suction in 
which case the line H,—H,,, is mere- 
ly raised by the amount of the added 
suction head, and a new point of cut- 
off can be determined. 

The operating conditions may be 
such in some cases, where very hot or 
very volatile liquids are pumped, that 
the va pressure and that of the 
atmosphere are close together. In such 


‘cases, some additional positive head 


must be supplied at inlet to ‘he pump 
to begin with. The test procedure 
would be about ax follows: 

First, by trial, add enough positive 
head at inlet to secure satisfactory 
operation. This can be done by having 
the pump take its supply from a tank 
whose upper level is above the pump 
inlet. The difference in level of the 
liquid in the tank and the pump inlet 
can be increased until an increase in 
such level does not produce appreci- 
able increase in the rate of flow. From 
here on the test procedure would be 
about the same as before, Take simul- 
taneously readings of the gauge pres- 
sure at the pump inlet and the corres- 
ponding rate of flow. Next, close the 
valve a little so as to reduce somewhat 
the pressure gauge reading at pump 
inlet and note the corresponding rate 
of flow, which will be a little less than 
before. Continue this until a point is 
reached where the pump will no 
longer operate smoothly. There may 
be noise or vibration, or both, or it 
may cease to pump altogether. When 
these data so taken are plotted in the 
form of a curve the value of the NPH 
required for any rate of flow can be 
obtained. 

While such a curve could probably not 
be called a maximum vacuum curve 
as before, it might perhaps be called 
a minimum pressure curve and used 
in the same way. As before, all points 
on such a curve represent pressures 
in the eye of the impeller close to the 
vapor pressure. This is shown in Fig- 
ure 8. 

In Figure 8, assume the liquid flows 
to the pump by Bavity from a tank 
whose upper level is 23.50 ft. above 
the centerline of the pump and that 
a valve is placed in the supply pipe 
in order to add resistance to flow 
when desired. The reading of the 
barometer and temperature of the 
liquid being known, the values of H, 
and H,,, may be determined and ex- 
pressed in feet of the liquid pumped. 
Starting with the inlet valve wide 
open, record the pressure at the pump 
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Valve 
CENTRIFUGAL 
constant 
Hs RPM 
causing this pressure difference is the | 
Figure 5. Schematic arrangement of : 
a centrifugal pump installation. 


continued 
inlet and the g rate of 
flow. Next, close the inlet valve a 
little which will reduce the gau 
pressure at the pump inlet and wil 
also reduce the rate of flow. Continue 
this until sufficient points have been 
obtained to draw a curve from which 
the NPH can be obtained. 
In Figure 8, Hg represents the read- 
at the pump 
t for a rate of flow of 400 gal./min. 
To this should be added the difference 
between H, and H,,, and the sum is 
the NPH required for that rate of 
flow 


Thus, the NPSH (available) 
But H, — 
ual to the absolute pressure at i 
the NPSH (available) uals the 
absolute minus vapor 
pressure. In this manner it has been 
shown that the NPH or NPSH (avail- 
able) is always the absolute pressure 

at inlet — H,,,. 

An examination of many of the 
definitions of NPSH (available) as 
found in many of the published arti- 
cles involve a veloci d. In most 
cases this is caused the incorrect 
assumption that the NPSH (available) 
is the same as the total head rather 
than the absolute pressure head. Re- 
ferring back. to trative example 
“A” it is clear that the final velocity of 
flow, V, was produced by exactly the 
difference between the absvlute pres- 


Y 
The addition or subtraction of the 
velocity head item would destroy this 
balance 


A review of most of the published 
articles on this subject can be confus- 
ing. There is no good reason, how- 
ever, why there should be any differ- 
ence ‘n the correct definition of NPSH 
wherever it may be found. 


60 W. L, in supply tank 23. 50' above S pump : 
2 
Test points a 
pressure gage readings Ho 
40 at pump inlet 
N. P. H. required 
4 33,50' abs, 9G —g pump 
3 30 _27.50' abs 
2 
impeller diameter 
r 
10 Hvap approx, max, min, 


Gallons per minute 


Figure 8. All points on a “minimum pressure curve” represent 
pressures in the eye of the impeller close to the vapor pressure. 


NOTATION 


quid 
H, = hydraulic losses of all 
kinds due to flow 
head in feet 


P, = discharge pressure 
P, = pressure gauge read- 


P 


feet of liquid 
vac = vacuum 
abs = absolute 

of liquid 


A, = area of pipe at » 
Ay = area of nozzle 
r.p.m. = revolutions per minute 
NPH = net positive head 
(available or  re- 
quired ) 
NPSH = net positive suction 
head (available or 
required ) 
P, = pressure in tank at 
discharge from noz- 


zle 
Hg = mercury 
WL = water level 


= 33.50' 


QH curve (test) 


Brake horsepower 


Figure 6. One method of presenting test data. 


84 September 1959 


Total head in feet 


Gallons per minute 


Figure 7. Data may be rearranged to solve other 
lated problems. 
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H, = pressure of atmos- 
— expressed in 
eet of liquid 
| H,., = vapor pressure ex- 
pressed in feet of bic foot 
C or V = velocities 3 
Cz, Cp, ete. = speeds of flow at par- 
H : ticular points 
H, H,, = static heads Q = rate of flow in cubic 
H, = suction head f 
eet per second 
| H suction 
| Ap = area of pipe at p 
= head expressed as 
vacuum 
sure at E and H,, or Hg = net positive head 
Ps required in feet of 
H, = —— abs. liquid 
P = any pressure FAL 
P, = pressure at point p 
P, = pressure at point , 
P, = suction pressure 
gauge = reading of pressure 
gauge above atmos- 
| pheric 
| 
. 
Constant RPM - \ 
Temp. water - 70 : \ 
40 Barometer 29.60'' Hg.". Hy = 33.50" N. P. S. H. curve 
Hg -Hyap. 70°F “ © - suction 1itt 
Hyap = 32.67" Cut off points 
3 cuction manemnetes Test pointe 15" St, suction lift 
Impeller diameter | 10 15* impeller diameter 
max, min, que, = mis 
4 Gallons per minute re- 


OWER 


Packed towers are practical 


in diameters over 3 ft. 


TRUE. Modern tower packings, such as “Intalox”® 


saddles and metal Pall Rings have made 
an old “rule-of-thumb” obsolete. Formerly, 
engineers were hesitant to use packed 
towers over three feet in diameter, 
especially where distillation was involved. 
However, the high efficiencies and low 
pressure drops of these new packings have 
made large diameter towers a practical 
and economical mass transfer tool. We 
can cite distillation, absorption and even 
liquid-liquid extraction towers in success- 
ful operation whose diameters run 8 ft. or 
more. 


Packed towers give higher pressure drops 
than tray columns. 


FALSE. Because of their low pressure drops, “Inta- 


lox” saddles and metal Pall Rings have 
found wide application in vacuum distil- 
lation. In these rather critical rectifica- 
tions, metal Pall Rings, especially, have 
such low resistance that pot temperatures 
—and product pyrolysis—are maintained 
at a minimum. Moreover, these low pres- 
sure drop properties lead to smaller tower 
diameters with greater liquid irrigation 
densities and lower H.E.T.P. 


Packed towers have lower first cost 


than tray towers. 


TRUE. Again, this is true because of the develop- 


ment in recent years of unique packing 
shapes. Their high capacity and greater 
mass transfer efficiencies permit the de- 
sign of shorter and narrower columns, 
requiring smaller fluid moving equipment. 
Where corrosion is a factor, the low cost of 
chemically inert ceramic packings means 
impressive savings over the cost of special 
corrosion-resistant alloys. 


Packed beds make efficient 


entrainment separators. 


TRUE. Mist elimination sections consisting of 


packed beds are used in commercial scrub- 
bing equipment, even where the scrubbing 
sections themselves consist of trays. More- 
over, the chemical engineering literature 
quotes many actual installations in 
sulphuric acid and other plants where 
satisfactory performance is being obtained 
from packed beds. Where fouling is a 
problem, the choice of the proper packing 
with a large interstitial free space, com- 
bined with adequate hydraulic radius, will 
prevent deposition of solids and thus main- 
tain low pressure drop. 


A Performance of packed towers can't 


be predicted accurately. 


YES, the introduction a few years ago of “Intalox” saddles, and, more 
recently, the metal Pall Ring, used with properly designed packed tower 


FALSE. Today packed tower performance can be 


predicted about as accurately as that of 
plate columns. That was not true, how- 
ever, ten years ago. Accurate design data 
are multiplying rapidly as the use of 
packed columns continues to grow at a 
rapid pace. Extensive research being made 
in packed towers up to 30” in diameter 
is providing data that can be used to pre- 
dict the performance of towers up to 25’ 
or more with reasonable accuracy. 


internals, has brought about a re-evaluation of methods used to effect 
mass transfer . . . have made yesterdcy's facts, today's fallacies. In 
new tower design, or to obtain greater capacity or better efficiency 
from present towers, it will pay you to investigate modern packed 


tower performance. 


experimental laboratories? If not, drop us 
@ note on your letterhead. No cost or obligation. 
Write Dept. CEP-959, The U. S. Stoneware Co., 
Akron 9, Ohio. 


For more information, turn to Data Service cord, circle No. 129 
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FALLACIES ABOUT 
Are you on our mailing list to receive new technical SS Ke = = 
9 


CEP 


COMPUTER 
PROGRAM 


abstracts 


The Machine Computation Committee of the A.I.Ch.E. is interested 


in receiving program abstracts. 


Once again the Committee wishes to emphasize the three rules for 
participation in the interchange program 

1) Abstracts submitted for publication must follow the form published 
in CEP (January, 1959. and in the Guide. 

2) Abstracts must be sent to the Machine Computation Committee 


c/o A.L.Ch.E. 


3) All questions relating to published abstracts must be sent to the 
Committee c/o A.1.Ch.E. in New York. 


Critical Shaft Speeds (005) 
L. Shaw and M. L. Booy 
E. I. du Pont de Nemours & Com- 
pony. Inc., Department, 
Vilmington, De 
Description: The calculates 
the critical speeds of rotating shafts, 
either simply supported or overhung 
at one end, in modes of vibration. 
An a ximation to the first critical 
speed ie eaeulated b the 
or Myklestad’s 
is used to calculate the 
“residual deflection.” At the true criti- 
cal speed the residual deflection is 
zero. A repetitive technique is used 
to find the true critical, as well as to 
find critical speeds higher than the 


first. The system geometry, the physi- 


cal constants of system, and the 
number of critical speeds desired 
must be specified. The program pro- 
duces an edited output, showing each 
critical speed uested (in r.p.m.) 
and listing the residual deflection, 
speed, etc., for each Myklestad calcu- 
lation made. 

Computer: Univac I, 5 servos. 
Program language: A-2 and GP com- 
pilers. 

Running time: For a shaft of 15 sta- 
tions, running time is approximately 
3 minutes per critical speed. 
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Comments: The is limited to 
shafts with two bearings simply sup- 
ported or overhung at one end. It as- 
sumes no bearing deflection and an 
Sn change in stiffnesss at 

es in diameter. It neglects so- 


calle gyroscopic forces. 
Availability: A am manual has 
been written ing to A.LChE. 


standards and is available for li- 
cation if sufficient demand develops. 


Box Cooler (007) 
Arthur G. McKee & Company 
Oil Process Department 

This program is desi 
surface and length of pipe required 
to cool oil of given °API over a speci- 
fied temperature range, and the 
sure drop in the Box Cooler for the 
above service. The calculations for 
Box Cooler Design, usin ng this pro- 
gram are carried out by dividing Fhe 
cooler into a number of sections. The 
program tests for the type of flow at 
inlet and outlet conditions and ac- 
cordingly divides the cooler into 
turbulent and viscous regions. The 
entire turbulent region is treated as a 
single section. The calculations for 
the viscous region, however, are 
carried out by dividing this region 
into a number of smaller sections such 
that the temperature drop over the 
entire region is equally distributed 
over the smaller sections. 

The program furnishes design re- 
sults in alpha-numeric form for the 
turbulent region and each of the 
laminar sections besides the over-all 
design data. 


—— IBM 650 with alphabetic 
atta ts. 


Program language: Bell L., 

Running time: A minimum of four 
minutes. 

Comments: Various physical data, 
fitted by surfaces, have been incorpo- 
rated into this program. These sur- 
faces are good for specified range: of 
the parameter values under question. 
Availability: A program manual has 
been written oe can be made avail- 
able for publication should sufficient 
interest develop. 


“gig Plotting Routine (013) 

H. D. Eddy 

Standard Oil eee, | of California 
San Francisco, Californ 

Description: This program reads a set 
of X and Y data points (a maximum 
of 500 pairs), orders them by decreas- 
ing values of Y, 
of either 50 x 100 or 100 x 100 
visions. Any grid character and plot- 
ting character may be used. 


Computer: IBM 704, 4K or larger. 


Program language: Fortran. 
Running time: Time for each problem 
after the bi deck has been loaded 
is from six to fifteen seconds, depend- 
ing upon the number of data points 
and the size of the output sheet 
called for. 
Comments: This program is self- 
sufficient and can read data from 
cards or from a tape previously pre- 
from another 704 problem. It 
may be used to plot the results of the 
Tarner calculation. 

Availability: This program is pres- 
ently being used for production, and a 
complete program write-up, less flow 
diagram, is available at this time. 
Flow diagrams can be prepared if this 
program is accepted for publication. 


Response Surface Evaluation (025) 

Allan W. Dickinson 

Monsanto Chemical Company 

Applied Mathematics Section 

St. Louis, Missouri 

Description: The program evaluates 

a first or second degree polynomial in 

two, three or four independent vari- 
continued on page 88 
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See it IN ACTION! 


CLOSED-LOOP COMPUTERIZED CONTROL in actual operation! 


For 1959, this is the big news in automatic controls 
for the continuous process industries . . . electronic 
control systems incorporating digital computers! 

This most modern concept of automatic control is 
a down-to-earth reality... right here and right now. 
You can see it in operation . . . actually guide its per- 
formance ... in the GPE Controls booth at the 14th 
Annual [.S. A. Instrument-Automation Conference 
and Exhibit. 


And you can realize its benefits on your own processes 
... today . . . because GPE Controls, Inc. supplies 
closed-loop system components manufactured by its 
own divisions and designed to operate together. 


Write today for descriptive /iterature. 


GPE Controls, ING. (tormeriy Askanie Regulator Co.) 
240 €. Ontario St., Chicago 11, Illinois 


Be sure to visit Booth 621 
at the 1.8. A. Show! 


Systems Analysts! Unusual opportunities await you with America’s 
most progressive control manufacturer. Write or cali Technicai Per- 
sonnei Manager. 


A 
GENERAL 
PRECISION 
COMPANY 


A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 


For more information, turn to Data Service card, circle No. 50 
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change from... 
40 MESH 


to 


400 MESH 


. .. in a few minutes, without 
interrupting operations. Yet any 
desired mesh may be maintained 
continuously. Ease of adjustment and 
close product control are 

possible with the .. . 


" 
Cynstorr Air Classifier 


The Hardinge Gyrotor Classifier system, combined 
with a Hardinge grinding mill is an integrated 
grinding, classifying and product conveying system. 
Also available with an air-heating furnace for 
delivering a dry, ground product from 

undried feed. Complete specifications 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA + 240 ARCH ST. + Main Office and Works 
Hew York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
For more information, turn to Data Service card, circle No. 11 


Computer programs 
from page 86 


ables, and prints the results in tabular 
form. Tape output is optional. 
Computer: IBM 704, 4K core, 1 tape 
(optional). 

Program language: Fortran II. 
Comments: Up to fifteen items may 
be printed in a single line of the 
matrix. The largest number in each 


study in statistics for those in the 
physical and biological fields to which 
statistics can be applied is offered by 
the University of Chicago. Under a 
grant from Rockefeller Founda- 
tion, the Department of Statistics at 
the university offers awards ranging 
from $3,600 to $5,000 on a nine 
month basis, or $4,400 to $6,000 on 
an eleven month basis. Application 
for the academic year 1960-61 must 
be made by February 1960. 


A 500-ton-a-day oxygen plant will be 
built at Great Lakes Steel's Ecorse, 
Michigan, site. An expanded need for 
oxygen has been created by plans to 
add oxygen to the open hearth fur- 
naces by roof lances. The new plant 
will produce 365 million cubic feet of 
high purity oxygen a month, will be 
built by Linde Co. (Union Carbide). 


A 24 million pound per year maleic 
anhydride and fumaric acid plant to 
be built at Fords, New Jersey, by 
Heyden Newport. Recent industry de- 
mands for both out- 
stri uction. i actor, 
use of both 
chemicals by Heyden Newport, was 
pine consideration in decision to 
ild the new plant. 
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Line 


line is printed with four significant 
digits and the other numbers in the 
line with the decimal point in the 
same location. With more than two 
independent variables, different 
are devoted to the different 
els or combinations of levels of 
factors three and four. 
Availability: Manual not available at 
pon reques fin\-= —— | ae A program of postdoctoral awards for 
| 
JAl 
i 
| 
CHE 


Designed for performance 
Lined for permanence 


with Fluoroflex-T 
... Leflon’ at its best 


4 J UNIVERSALLY INERT, CORROSION-PROOF 
Beal . 7 pipe and fittings are ideal for service to 
500°F with virtually all known chemical 
and corrosive solutions. Liners are of 
Fluorofiex-T...a special, high density, 
non-porous compound of Teflon. 


NON-CONTAMINATING Fluorofiex-T liner 
is formed over the gasket face of the 
a flange—eliminates any contact between the 

Bas, WG materials being handled and the metal 
housing. 


STREAMLINED—Smooth contours and 
seamless liner of Fluoroflex-T in all fit- 
tings mean a minimum of turbulence and 
back pressure. 


SPACE-SAVING—ASA short radius hous- 
ings keep pipe runs compact, give tight 


turns in close quarters. 
ECONOMICAL—Chemically inert liner and 
“ a strong ductile iron housings give perma- 
TS nent fitting life— eliminate maintenance 
4 4 and replacement costs. 


USEFUL IN ANY STANDARD SYSTEM—Fit- 
tings are compatible with any flanged 
metal, ceramic, plastic or lined piping 
system in current use. 


SEND FOR DATA on Fluorofiex-TS pipe 
and fittings for complete piping systems. 
Write for further information to Dept. 

302, RESISTOFLEX CORPORATION, Roseland, 
| N. J. Other Plants: Burbank, Calif.; 
Dallas, Tex. 


*Fiuorofies is a Resistofier trademark, reg., U.S. pat. off. 
is DuPont s traagemark for TPE fluorocarbon resins 


= 


RESISTOFLEX 


Complete systems for corrosive service 


LINED STEEL PIPE + FLANGED FLEXIQLE HOSE + BELLOWS + ELBOWS + TEES + REDUCERS + DIP PIPES & SPARGERS + LAMINATED PIPE 
For more information, turn to Data Service card, circle No. 7 
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ASSURES 


LOWER 

FIRST COST, 

| LONG LIFE 
FROM 

| METALLURGICAL 

| SOUND 

CASTINGS 


Bethlehem 
at Koppers Co. oe 
Plant 


‘CHEMICAL P RC 


Bethlehem castings are the outgrowth of a half century of 
experience in metallurgy, design, and foundry practice in 
manufacturing items used in highly corrosive and at high 
temperature and pressure. 

The above photo shows one of our pots in service producing 
caustic under high temperature and corrosive (alkaline) con- 
ditions. Our pots are used in production of sodium. bisulphate, 
dyestuff intermediates, sulphonation for example. 


Our engineers will be glad to make recommendations for 
your specific needs. Write now for Bulletin 401 on castings. 


FOUNDRY & MACHINE CO. 
- 6 Plaza Square, Bethlehem, Pa. 


For more information, turn to Data Service card, circle No. 122 
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industrial news 


Polyethylene resin, film 
production stepped up 


Plans are underway at Dupont for 
dhs of Sim 


for packaging. At limited 
quantities are avai , turned out 
by a film pilot 


t at Orange, Texas. 
New f ing installed at Rich. 
mond, Va., are expected to be ready 
early in 1960. Existing buildings for- 
merly used for rayon production will 
be used, as well as an addition to 


At the same time Dupont is ex- 
panding its manufacture of 
ene resin. Construction of a plant at 
its Victoria, Texas, works, is due to 
be completed early in 1961. 
Also stepping up polyethylene film 
uction is V; g (Union Car- 
ide), 0 for 
manufacturing operations near Mon- 
treal. The new installation will in- 
crease the company’s polyethylene film 


at Neville Island, Pa. for Pitts- 

Coke & Chemical is scheduled 

for suieais on in November. New 

uipment is being in- 

stalled, end of existing fa- 
cilities is taking place. 


to be installed in S 
Gas’ McKee refinery in the Texas 
Panhandle. Engineering and construc- 
tion contract goes to Fluor, with 
completion of unit scheduled for 
next spring. 
Start-up of new oxide 
t at Port St. Joe, nes 
Michigan Chemical, will provide 
purity chemical and 
of the material for industry. 
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as a unit of the present Spruance cel- 
“ 
A plant for the manufacture of ultra- ie 
pure silicon metal will be erected ae 
near St. Louis, Mo., by Monsanto. ee 
The company has been running pilot 
units on the silicon plant (impurities ede 
in the ultra-pure amount to less than ie 
é ; one part in 6 billion), and expects to eee 
have it operating at design capacity 
Expansion of an activated carbon 
Thermofor catalytic cracking unit is 
Bady 


Badger Manufacturing Company 
Cambridge New York + Houston * Toronto, Ontario, Canada 


There is a difference in sulfur plants — especially 
when you consider contractor services. Badger, 
through its Key Man Service, offers a complete de- 
sign, engineering, construction and operation pack- 
age. This proposal-to-product service plan provides 
you with a simple, functional plant that costs less to 
build and operate, produces high yields. 

Badger’s staff includes engineers who have been 
building successful sulfur recovery plants since 1948. 


Badger engineers 
help refiners convert H,S... 


a by-product ‘‘nuisance’’... 
to profitable elemental sulfur 


Within the past thirty months plants have been com- 
pleted for Socony Mobil Oil Co. (Paulsboro, N. J.) 
and Montana Sulfur & Chemical Co. (Billings, 
Mont.). Both plants were built at low cost to produce 
high profit sulfur economically. 

If sulfur recovery is in your future, Badger belongs 
in your plans. For more complete information, write 
or phone today. Badger Manufacturing Company, 
363 Third Street, Cambridge 42, Massachusetts. 


builtby BADGER 


INTERNATIONAL DESIGNERS + ENGINEERS + CONSTRUCTORS 


THE BADGER COMPANIES 


Canadian Badger Company Ltd. 


Badger NV. 
* ‘The Hague, Holland London, * Brussels, Beiguum 


Badger Limited Badger (Beiguum) S.A. 


For more information, turn te Data Service card, circle No. 12 


Badger (France) S. 3 RL. 
Paris, France 
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b> equipment feature 


New paraffin wax plant 
—design and equipment 


Details are now available on Atlan- 
tic Refining’s new paraffin wax unit in 
Philadelphia. The pliant, which uses the 


Texaco solvent dew. 
three- 
was engineered and built by 
Manufacturing. 


The three filtering stages of the new 
unit are dewaxing, repulping, and 
wax fractionating. The first two stages 
are normally operated at tempera- 
with 
repulping stage operating at 10°F 


stage. The de- 
waxed ait the first stage is 
stripped of its ea content, and 
provides paraffin oils. The repulp wax 
PRIMARY REPULP 
FILTERS - FILTERS 


axing process, 
methyl ethy! ketone unit, 
Badger 


Figure 2. Foreground shows Atlantic's new piant in oper- 
ation at the Philadelphia refinery. 


mix, containing a fairly low oil con- 
tent slack wax, is reheated to solution 
without stripping, and chilled to 
temperatures of the order of 60°F for 
charge to the wax fractionation filters. 
In this stage, the higher melting point 

waxes are recovered as filter 
cake, while the lower melting point 
waxes, together with practically all of 
the oil from the wax mix, ap- 


WAX FRACTIONATION 
FILTERS 


FURNACE 


DEWAXED OIL 
RECOVERY 


SOFT WAX 
RECOVERY 


HARD WAX 
RECOVERY 


Figure 1. Simplified flow diagram of Atlantic Refining’s new paraffin wax 


plant engineered by Badger. 
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pear in the filtrate. The stripped cake, 
after acid treating and clay percola- 
tion, is the fully refined wax product; 
the filtrate is sweated to crude scale 
wax, and may be acid treated and 
clay percolated to a semi-refined wax. 

The unit is manifolded in such a 
way that the wax fractionation filters 
can be used in repulp services, so that 
additional scale or semi-refined wax 
may be made via the two-stage route 

wed by sweating. 


Design features 


Production of 0.2% oil content _ 
affin wax requires that care be t 
to hold the oil content of the solvent 


at a low level, = 
ing the wax 

plant, the natural selectivity the 
process for oi] and wax is employed 
to segregate recovered solvent into oil- 
bearing and oil-lean solvent streams. 
Oil-lean solvent (0.02 wt. % max. oil 
content) is recovered in the wax re- 
covery system and is used in the wax 
fractionation system. Oil-bearing sol- 
vent (0.1 wt. % max. oil content) is 
recovered in the dewaxed oil recovery 
system, and is used as dilution and 
wash solvent in the dewaxing-repulp 
systems. 

Oil contamination of the solvent re- 
covered in the double-effect dewaxed 
oil recovery system is controlled in 
each effect by fractionation using 
several bubble trays under suitable 
solvent reflux. A substantial amount 
of oil is carried overhead also with 
the last traces of solvent stripped from 
the dewaxed oil product. “The oil con- 
tained in this stream is subsequently 
rejected from the plant as the bot- 
toms from a 25-tray solvent fraction- 
ator. continued on page 96 
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Through the years, 
for less maintenance, 
longer service life, 
and dependable 
performance, 

Olin Mathieson 
Chemical Corp. 

has used 

DURCO VALVES 
and 
DURCOPUMPS 


illustrated are some of the Durcopumps 
and Durco valves of Duriron and Durimet 
20 that Olin Mathieson are using in one 
of the world’s largest sulfuric acid plants. 
Durco equipment is available in fourteen 
standard alloys and non-metallics to 
meet virtually every corrosive condition. 
If you have a severe corrosion problem, 
bring it to Durco . . . most people do. 


iE PURIRON COMBARY, inc. 


¥ 


“THE OLIN” 4 $8 - 


Flowmeters and manometers are just Three full stories are devoted to test- A Fisher engineer obtaining frequency Th 


two types of precision equipment ing and proving the quality of ail response data of Fisher equipment an 
used for accurate measurement in Fisher equipment. under test on an oscillograph. lab 
this unique laboratory. ine 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
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Send for Bulletin AL-8 


This comprehensive booklet contains valve sizing 
and capacity charts obtained from thousands of actual 
laboratory flow tests for all Fisher body types and 
inner valve styles. 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 


in the world 


where research engineers 
develop and perfect the quality 
of Fisher products 


Is is a remarkable facility. It's the nerve center of 

a 3-story laboratory built to duplicate every con- 
ceivable field condition under which any Fisher product 
might operate. There’s no other like it, anywhere. The 
engineers shown are keeping keen observation on the 
operating characteristics of such Fisher equipment as 
pressure regulators, liquid level controls, diaphragm 
control valves... plus many other types. There are 


- literally hundreds of these complex and abnormally 


rigid tests which Fisher controls are subjected to before 
they are released to the user. 


QUICK FACTS ABOUT THE 
FISHER LABORATORY 


@ It is equipped with vessels capable of storage pressures 
up to 2500 psig. These vessels discharge into five flow 
metering lines ranging in size from 4 inches to 12 inches. 


@ it is possible to test with either air or water at 400 psig 
pressure. One 4-inch line is capable of 2500 psig pressure 
for air or water testing. 

@ All flows are metered with orifice plates and differential 
manometers. Liquid flows can be metered up to 6000 GPM 
and gas flows up to 7,000,000 SCFH. 


@ Actual flow test curves are recorded on each Fisher vaive 
design. This gives a visual record of the operating char- 
acteristics of each piece of Fisher equipment and proves 
that its performance in the line will precisely match pub- 
lished data. 


@ It is an approved laboratory for determining official ASME 
capacity ratings on safety and relief valves used on unfired 
pressure vessels. 


The end result of these combined facilities and constant 
vigilance is the building and maintenance of user con- 
fidence ...so that when an instrument man says “put 
a Fisher in the line” he knows that it will perform as 
promised and guaranteed. 


SINCE 1880 


For more information, turn te Data Service card, circle No. 6 
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Concentrated 
5-Day “Course” 
Of Great Value 
To You 


The 27th Exposition of Chemical 
Industries offers a “curriculum” filled with th 
latest developments in the chemical process industries. 

See over 500 informative displays of new and improved 
materials, equipment, methods and the latest in automation. 
There are special sections for chemicals and laboratory 
equipment and supplies. 

Wherever you fit on the chemical processing team—management, 
désign, production, research—a visit to this exposition will 
stimulate new ideas and fresh approaches to your everyday 
problems. Just one idea picked up here may solve a 

problem or bottleneck you are facing right now. 


Plan now to attend—and bring your key associates with you. 
This small investment of time will pay future dividends 
for you and your company. 


5 
CHEMICAL INDUSTRIES 
N. Y. COLISEUM - NOV. 30—DEC. 4. 


Management: International Exposition Co., 480 Lexington Ave., New York 17, N. ¥, @ 2202 
For more information, turn to Data Service card, circle No. 91 
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Equipment 
from page 92 


Repulping of slack wax ted 
in the primary filtration is made more 
effective by use of a controlled heat- 
ing and chilling step between filtra- 
tions. Slack wax mix is heated to the 
desired temperature by warm recircu- 
lated wax mix and warm solvent addi- 
tions to obtain partial melting of the 
wax. This mixture is then chilled in 
scraped double-pipe chillers to the re- 
pulp filtration temperature. : 

A separate hard wax solvent re- 
covery system is included in the new 
plant to assure hard wax product 
quality, and to avoid oe and 

ct contamination with oil 

The 700 square foot filters are of a 
new design in which the trunnion 
bearings are integral with the filter 
vat, the entire assembly being 
mounted on a rigid frame. 

Centrifugal pumps are used to 
handle cold wax-solvent slurries at 
the filter boots. These slurries are said 
to have been a pumpin lem in 
earlier units, where 
rotary were 

For exchange and 
chiller equipment, one-shot 
lubrication of all bearings and auto- 
matically controlled continuous oil- 
mist lubrication of all chain drives 
has been provided. Lubricating oil is 
delivered storage through a cir- 
culating system to the one lubri- 
cators at each filter. Refilling of the 
reservoir at each filter may be accom- 
plished by simple opening of 
valve. 

The double-pipe exchanger stands 
on the unit are equipped with remov- 
able inner tubes. This permits con- 
venient replacement of the inside 
tubes in locations where wear is en- 
countered. As further insurance, both 
exchanger and chiller scraper blades 
are provided with stops to limit the 
wear of blades against the inner 
tubes. 


Exchanger and chiller area 
The double-pipe chillers and ex- 
changers are conventional 12-pipe 
units arranged in two parallel banks, 
with drive ends facing each other, 
and with an operating aisle between. 
The flow through the inner pipes in 
all cases is wax mix on its way to the 
filters—primary, repulp, or wax frac- 
tionation. The primary wax mix is ex- 
changed against primary filtrate, and 
the wax mix fed to wax fractionation 
is exchanged against its filtrate. Each 
chiller is operated with a flooded re- 
circulation refrigerant system. The 
continued on page 98 
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... ON any customer’s operating problem has top priority on 
the schedule of our technical service personnel. Your call 
triggers action—focuses attention on the answers you seek. 


For fast, effective, superior technical assistance, you can 
rely on GLC every time. 


ELECTRODE 
GREAT LAKES CARBON CORPORATION 


18 EAST 468TH STREET, NEW YORK 17, N. Y. OFFICES IN PRINCIPAL CITIES 


For more information, turn to Data Service card, circle No. 15 
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moduflex " line: over a hundred sizes and styles 


agitator line 


Chemineer, Inc., presents the Moduflex line — the 
first new approach to turbine agitator design in 15 
years. If you judge agitator performance in dollars, 
check these outstanding advantages: 

1. Moduflex inventoried components let you specify 
exactly the turbine agitator you need—and give you 
prompt delivery at standard, competitive prices. Be- 
cause parts are modular, unanticipated changes are 
easily made to meet new requirements. 

2. Moduflex turbine agitator drives give you the 
advantages of the most advanced concepts in re- 
liable machine design. Gear teeth are ground after 
hardening for extremely quiet operation — splined 
shafts hold change gears— short bearing span and 
large diameter shafting prevents harmful dynamic 
deflection. You can use a Moduflex agitator in many 
applications formerly requiring steady bearings. 
3. Modufiex turbine agitators perform the job for 
which they are recommended or you get your money 
back. To see why leaders in the CPI are buying 
Moduflex turbine agitators, request technical Bulle- 
tin M-200 now. Chemineer, Inc., 1044 East First 
Street, Dayton 2, Ohio. Telephone BAidwin 2-8361. 


Moduflex turbine agitators use inventoried modu- 
lar components to form 5 basic drive styles: right 
angle head, belt drive. in-line with coupled motor, 
in-line with integral motor, and variable speed. 
Drives are inventoried in 7 case sizes with 17 
AGMA gear ratios in each size. Mounting options: 
open tank flange, closed tank flange with stuffing 
box or mechanical seal. Motors: 1 through 75 hp, 
any specs. Choice of impeliers, wetted parts. 


CHEMINEER, INC. 


For more information, turn to Data Service card, circle No. 90 
98 September 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


Equipment 
from page 96 


double pipes in all chillers are in- 
clined slightly from the horizontal to 
promote rapid recirculation and gas 
elisnination, and to provide for maxi- 
mum heat transfer rate. 


Filter area 

Equipment consists of fourteen 11 
ft. by 20 ft.-3 in., 700 sq. ft. conven- 
tional rotary filters. The chilled wax 
mix from elevated filter feed tanks 
flows by gravity into the filter vats 
under liquid level control. As the 
drum rotates in the chilled wax mix 
solution, dewaxed oil and solvent are 
pulled by vacuum through the filter 
cloth and drained into filtrate re- 
ceivers. Simultaneously, the wax cake 
is progressively built up on the canvas 
covering. As the wax cake emerges 
from the oily solution, it is washed by 
means of solvent sprays, and dried 
with flue gas under vacuum. At the 
end of the cycle, the cake is subjected 
to a slight flue gas pressure, and is 
blown free of the filter cloth and de- 
flected by a scraper blade into a 
scroll-type conveyor. The di 
conveyor continuously discharges 
cake wax from the filter into a vertical 
boot where it is diluted and melted 
by warm solvent (or recirculated wax 
mix) and pumped by open im- 
oe centrifugal pumps into gas- 

lanketed surge tanks for the succes- 
sive chilling and 
and/or solvent recovery. trate is 
continuously pumped from the filtrate 
receivers by vertical pumps, through 
exchange, and into flue gas-blanketed 
surge tanks for charge to solvent re- 
covery and/or for use as dilution and 
wash solvent. 


Solvent recovery system 

In this system, solvent is separated 
from the soft wax, hard wax, and de- 
waxed oil and returned to storage for 


reuse. Three separate recovery sys- 
tems are provided, one for each 


product. 

Solvent is separated from the de- 
waxed oil by double-effect flash 
vaporization followed by stripping 
with super-heated low pressure steam. 
Both the low-pressure and high-pres- 
sure flash towers yield oil-bearing dry 
solvent overhead. The low-pressure 
flash tower bottoms (dewaxed oil mix) 
are heated in a vertical fired furnace 
and charged to the high-pressure 
flash tower. The high-pressure flash 
tower bottoms flow by pressure differ- 
ential into the stripper tower where 
superheated 25-lb. steam completes 
the solvent separation by carrying the 
remaining traces of solvent, along 
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with the water vapor, overhead into 
the solvent decanting tank. The de- 
waxed oil stripper bottoms are cooled 
and pumped a the unit for further 
processing in existing facilities. These 
are used as base stocks for paraffin 
oils or as cracking stock. A stripping 
steam superheating coil is also locat 
in this heater. 

The dewaxed oil heater contains 86 
vertical tubes in four parallel 
and is designed for a total heat ab- 
sorption rate in excess of 64 million 
B.t.u. per hour. The soft wax and 
hard wax recovery systems are similar 
to the dewaxed oil recovery in 
that the solvent is ted by flash 
vaporization fellowes by stripping 
with superheated low pressure steam. 
Steam heaters, however, are used in 
lieu of a fired furnace, to eliminate 
the possibility of overheating = 
cracking the wax. In each system, the 
solvent is taken overhead, and the 
wax from the bottom. In all flash and 
stripping towers solvent reflux is used. 


Flue gas and refrigeration systems 


Flue gas is generated continuously 
at the rate of 2,000 SCFH by burning 
a low sulfur content fuel gas in an 
explosion-proof submerged combus- 
tion flue gas generator. In the event 
that low sulfur fuel gas is not avail- 
able, an alternate high-suifur fuel gas 
is available which, however, must 
previously purified. 

Two 42 by 42 by 14 in. Ingersoll- 
Rand type 2HHE-1 synchronous 
motor-driven reciprocatin gery 
pumps operating at 3.6 
abs. suction pressure and 197 
in. abs. pre and 10.7 
to maintain the vacuum in the filtrate 
receivers, and to supply blow-back 

as for removal of the wax cake 
the filter canvas. 

- Commercial propane is used as a 
refrigerant. The refrigeration system 
consists of two centrifugal compres- 
sors, propane condensers, propane re- 

ceiver, high and low-stage flash 
economizers, and high and low-stage 
suction knock-out drums. One 3,000 
BP motor-driven compressor and one 
800 hp turbine-driven compressor 
poe each capable of delivering 
60% of the maximum total refrigera- 
ion ory The exhaust steam 
2,800 hp turbine, along 
with the steam exhaust from certain 
steam-driven satisfies off-site 

requirements for tank heating. 


Condensed — by J. R. 
Ghublikian, 
B. T. Dixon, and 


Atlantic Refining. 


Complete 
Pump, Turbine 
and Controls 


PACKAGED  — integral design of the IND Pump results 
in a compact, highly efficient unit which mounts impeller and 
turbine wheel on a short, rigid shaft. The unit is equipped with 
complete controls for constant or differential pressure regulation. 


APPLICATIONS — compact and highly efficient, the 
Coffin type IND Steam Turbo Pump is designed for General 
Boiler Feed or any other pumping service where medium volume 


and high pressure is required. 
SPECIFICATIONS- 
Capacities. t0 180 GPM — Height 32” 
Discharge Pressures... to 350 PSIG — Width 25” 
Liquid Temperatures... to 300°F — Length 32” 


For special installations these ratings may be exceeded. 


Coffin Turbo Pump Co. 
; 326 South Dean Street, Englewood, N. J. ' 
Gentlemen: Please send me illustrated booklet further i 
: describing the Type “IND” Pump. | 
Name 
Position 
Company 
Street 
City Zone ___State 


COFFIN TURBO PUMP CO. 
FOOD MACHINERY AND CHEMICAL CORPORATION 
326 South Dean Street + Englewood, New Jersey 
Agents in all Principal Cities + Cable Address: COFCO 


For more information, turn to Data Service card, circle No. 98 
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Often unsuspected —and hence ignored —the 
“invisible costs” in process water can have seri- 
ous long-term effects. Hence, the growing con- 
cern of many engineers—and their discovery 
that these invisible costs can be sharply reduced 
by filtration with Dicalite Filteraids. 


“INVISIBLE” TURBIDITY Many chemical pre- 
treatments do not remove microscopic solids 
found even in “clean” water. Since these colloi- 
dal particles are usually gelatinous or slimy, as 
small an amount as 1 ppm can have adverse 
effects on product quality, on other processing 
materials such as demineralizers and resins, or 
on pumps, screens and piping systems. Filtration 
of the raw water with Dicalite Filteraids can 
produce a process water which is cleaner, more 
free of bacteria and algae, than is required for 
municipal supply. 

FUEL COSTS When process water must be 
heated, it often ends its cycle 80° to 100° warmer 
than at input. Some plants have found that filter- 
ing and recycling this warmer water saves 


enough in fuel costs to make an actual profit on 
the filtration. 


LOSS OF PROCESS MATERIALS In industries as 
diverse as metallurgy and papermaking, fiitra- 
tion with Dicalite or with Nerofil (which forms 
a combustible filtercake) recovers metals values 
and process materials otherwise lost. Might it 
not do the same for you? 

If you would like to investigate the possibility 
of cutting the invisible costs in your process 
water, an experienced Dicalite service engineer 
will be glad to discuss the problem with you and 
aid in working out the economics. No obligation, 
naturally. 


Dicalite Bulletin BW-13 is available on request. 
While it deals primarily with potable water, its 
information is basic to the entire subject. 


iealite 


FILTERAIDS 


GREAT LAKES 


DICALITE DEPARTMENT, GREAT LAKES CARBON CORPORATION - 612 SO. FLOWER ST., LOS ANGELES 17, CALIF. 
For more information, turn to Data Service card, circle No. 66 
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FACTS 


View of one of large, conical bottom spray dryers 


\ 


plug insulator bodies. 


FIGURES AND 


IDEAS FROM BOWEN ENGINEERING, 


a “4 


used to produce ensy-to-eress alumina for spark 


Spray Drying Excellent for 
Production of Alumina Spark Plugs 


LARGE PRODUCTION SPRAY DRYERS CUT COSTS, 
SLASH ALUMINA DRYING AND PROCESSING TIME 


Ceramists of a leading spark plug manufac- 
turer hail spray drying as an excellent way 
to form high alumina granules for dry-press- 
ing spark plug bodies of consistently uniform 
quality. The characteristic free-flowing, 
spherical particles produced by spray dry- 
ing (see cut) permit uniform feeding of dies 
and display exceptionally good pressing 
properties. 

The spray drying process was adopted in 
1953 when it was determined that spray 
dried alumina compositions could be dry 
pressed successfully—with significant savings 
in operating costs. Two production spray 
dryers—both designed by Instant Drying 
Corp., whose business was acquired by Bowen 


Photomicrograph of spherical, free-flowing high 
olumina particles produced by spray drying 


in early 1958—are currently in use. Dryers 
are of conical bottom design, the larger hav- 
ing a 32-foot diameter drying chamber and 
the smaller a 24-foot chamber. Combined 
capacity is 3000 lbs. per hour. These units, 
like other Instant spray drying installations 
throughout the country, today are serviced 
by Bowen engineers. 

FAR SUPERIOR TO TRAY DRY(ING—A high 
alumina slurry, produced by ball milling and 
wet blunging aluminum oxide with bonding 
agents and other ingredients, is fed to the 
top of the dryer where a high-speed centri- 
fugal wheel atomizes the material into fine 
droplets that are almost instantaneously 
dried to precise specifications. This excep- 
tionally fast process—only a few seconds from 
slurry introduction to collection of dry solids 
at the base of the dryer—not only saves time 
but produces a uniformly dried product not 
easily attainable with conventional tray dry- 
ing methods. 

DUST CONTROL ESSENTIAL— Another im- 
portant feature of the alumina spray drying 
process in spark plug manufacture is the 
maintenance of a slight vacuum within the 
drying chambers. This prevents the escape 
of product dust into the surrounding atmos- 
phere and greatly helps in maintaining re- 
quired clean operating standards. 


VOLUME 1, NO. 2 


DICK de HOFF, 


INC. 


RECOGNIZED 
LEADER 

SPRAY 
ORYING 
SINCE 1926 


SPEAKING FOR BOWEN, 


Manager of the 
Bowen Test Leborotory, 
onswers some questions 
regording spray 
drying test services. 


Q: Are tests considered essential in evaluat- 
ing the spray drying process? 
A: Yes. In conducting thousands of tests, it 
has been our experience that just about every 
material reacts differently to the spray dry- 
ing technique. For best possible results—in 
terms of both product characteristics and 
operating economy—intelligently-planned 
test programs are essential. That's why 
Bowen maintains a modern test facility, 
staffed by experienced, imaginative engi- 
neers. 
Q: What does a typical test program in- 
volve? 
A: It depends on objectives. Many firms use 
Bowen facilities to explore spray drying in 
connection with their research programs. In 
such cases, initial work is likely to involve 
numerous small-scale tests for the purpose 
of producing a variety of spray-dried formu- 
lations for evaluation. Larger scale tests—to 
pinpoint economic and engineering benefits 
—often follow. Tests on production-size 
equipment later are used to secure data for 
optimum design of purchased equipment. 
Test fees are only a fraction of what you 
might expect. 


For further details, request the Bowen Test Laboratory 
Booklet. 


SMALLER SPRAY DRYER USED FOR RE- 
SEARCH—A third spray dryer of all-stainless 
construction has been found highly useful 
for research and development. This pilot-size 
unit, with a 5-foot diameter drying chamber, 
is used for experimental purposes involving 
a multitude of ceramic slurries. Thus, com- 
pany researchers are well-equipped to con- 
tinually explore and perfect ceramic insula- 
tor compositions. 

For more details on above, request Editorial Reprint SP 


Check items desired, clip and mail with your name, 
title and company address to Bowen Engineering. Inc., 


North Branch 13, N. J. 
| (0 Editorial Reprint SP 


C0 Bowen Test Laboratory Booklet 


Information on the feasibility of spray drying: 


BOWEN ENGINEERING, inc. 
North Branch 13, N. J. 


# 


For more information, turn to Data Service card, circle No. 89 
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EQUIPMENT from page 102 


Joints, expansion (p. 129). For tem- 
peratures from minus 400 to plus 
1,600°F, pressures from full vacuum 
to 1,000 Ib./sq. in. Bulletin 59-50 from 
Adsco Div., Yuba Consolidated Indus- 
tries. Circle 34. 


Mills, grinding, impact (p. 165). Close- 
ly-controlied particle size, minimum 
temperature rise, high abrasion resist- 
ance. Data from Entoleter, Div. of 
Safety Industries. Circle 35. 


Mixers (p. 109). Six standard models, 
1 to 200 hp, special units to 500 hp. 
Horizontal or vertical drive, mechanical 
seal or packed stuffing box. Catalog 
A-19 from Philadelphia Gear. Circle 96. 


Mixers (p. 141). “Handbook on Mul- 
ling’ from Simpson Mix-Muller Div., 
National Engineering. Circle 74. 


Mixers (p. OBC). Condensed Catalog 
(Bulletin 109) from Mixing Equipment 
gives details of all types. Circle 41-6. 


Mixers, laboratory and smali-batch (p. 
OBC). Bulietin 112 from Mixing Equip- 
ment. Circle 41-5. 


Mixers, portable (p. OBC). 4% to 3 hp. 
Bulletin 108 from Mixing Equipment. 
Circle 41-4. 


Mixers, side entering (p. OBC). 1 to 
5 hp. Bulletin 104 from Mixing Equip- 
ment. Circle 41-3. 


Mixers, top entering (p. OBC). Propel- 
ler types, 4 to 3 hp. Bulletin 103 from 
Mixing Equipment. Circle 41-2. 


Mixers, top or bottom entering (p. 
OBC). Turbine, paddle, and propeller 
types, 1 to 500 hp. Bulletin 102 from 
Mixing Equipment. Circle 41-1. 


Nozzles, spray (p. 162). Choice of over 
12,000 basic designs. Catalog 24 from 


Spraying Systems. Circle 3. 


Packing, column (p. 167). Bulletins 
and technical data from Packed Col- 
umn Corp. Circle 106. 


Packing, tower (p. 85). Technical data 
from U. S. Stoneware on performance 
of Intalox saddies and metal Pall Rings. 
Circle 129. 


tower (p. 135). Comprehen- 
sive Booklet from Harshaw Chemical 
discusses application of ‘‘Tellerettes"’ 
to tower packing. Circle 33. 


Piping, corrosion-resistant (p. 89). For 
service to 500°F with almost all chemi- 
cal and corrosive solutions. Data from 
Resistoflex on “‘Fluorofiex-T” pipe and 
fittings, lined with high-density, non- 
porous Teflon compound. Circle 7. 
Processor (p. 160). Details from Kon- 
tro on the “‘Ajust-O-Film,"’ centrifugally- 
wiped, thin-film, .- plant size proc- 
essing unit. Circle 72. 
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DEVELOPMENT OF THE MONTH 


CORROSION CALCULATOR 


(Circle 601 on Data Post Card) 


A sliding corrosion calculator, offered by Hoke, 
Inc., shows preferred materials for 247 different 
types of corrosives. It covers degree of prefer- 
ence for handling corrosives with aluminum, 
brass, carbon steel, Inconel, Kel-F, Monel, nickel, 
nitril rubber, polyethylene, polyvinyl chloride, 
304, 316, and 430 stainless steel, Teflon, titan- 
ium, many other materials. For a copy of this 
sliding calculator, Circle 601 on Data Post Card. 


Pulverizers (p. 154). The Micronizer, 
made by Sturtevant Mill, grinds and 
classifies in single operation in a sin- 
gle chamber. Technical data. Circle 20. 


Pulverizers (p. 174). Specially de- 
signed machines for difficult size re- 
duction work. Data from Gruendier 
Crusher and Pulverizer. Circle 70. 


Pumps (p. 115). From 25 to 2,500 hp, 
pressures to 30,000 Ib./sq. in. Data 
from Aldrich Pump. Circle 99. 


Pumps, canned (p. 121). Pump and 
motor in single, leakproof unit. No 
seals, no stuffing box. Data from Chem- 
pump. Circle 100. 


Pumps, controlied-volume (p. IBC). 
Catalog 553-1 from Milton Roy is a 
general introduction to controlled vol- 
ume pumping. Circle 42. 


Pumps, plastic (p. 144). No stuffing 
box or shaft seals. Details from Vanton 
Pump & Equipment. Circle 67. 


Pumps, screw (p. 24). Capacities from 
1 to 2,000 gal./min., viscosities from 
32 to 1 million SSU. Info from Sier- 
Bath Gear & Pump. Circle 45. 


Pumps, turbine (p. 99). Capacities to 
180 gai./min., discharge pressures to 
350 Ib./sq. in. gauge, temperatures to 
300°F. Booklet from Coffin Turbo 
Pump, Circle 98. 


Rectifiers (p. 150). Bulletin from Sel- 
Rex on semiconductor power conver- 
sion equipment and systems. Circle 4. 


140). Details in Bulletin 18N from 
Schutte and Koerting. Circle 115. 


Sampler, air (p. 164). For measure- 
ment of radioactive material, chemical 
dusts, smoke, smog. Data from Sta- 
plex. Circle 2. 


Separators, entrainment (p. 4). Bulle- 
tin 21 from Otto H. York gives com- 
plete details of the ““Yorkmesh Demis- 
ter."" Circle 95. 


entrainment, line-type (p. 
18). High effiziency, high capacity, low 
pressure drop. Details from Peerless 
Manufacturing. Circle 49. 


Strainers (p. 166). Available in 2, 214, 
3, 4, and 6 inch sizes for quick de- 
livery. Technical data from Schutte and 
Koerting. Circle 36. 


Tanks (p. 156). New 16-page Catalog 
from Littleford Bros. Circle 73. 


Tanks, glass-steel (p. 145). Vertical 
and horizontal designs from 500 to 
35,000 galions capacity. Bulletin from 
Pfaudier Permutit. Circle 126. 


Tanks, stainiess (p. 162). Brochure 
M58 from Puget Sound Fabricators. 
Circle 44. 


Thermocouple Extension Wire (p. 168). 
Bulletin 1200-3 from Claud S. Gordon 
gives specifications, technical data. 
Circle 22. 


Thickeners (p. 11). Bulletin from Eimco 
covers thickeners, hydroseparators, 
airlift agitators, reactor-thickeners, 
slurry mixers. Circle 61-1. 


Trucks, bulk materials (p. 138). Bulle- 
tin 205 from Sprout-Waldron discusses 
application of pneumatic bulk trucks to 
process requirements. Circle 51. 


Valves (p. 94-95). Bulletin AL-8 from 
Fisher Governor gives comprehensive 
valve sizing and capacity charts for all 
Fisher body types and inner valve 
styles, Circle 6. 
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FLO-BALL 715 makes 


needa 


WHICH VALVE IS OPEN? 


They both are . . . but only the Hydromatics 
FLO*BALL 715, on the right, shows its position at a 
glance! A fast quarter turn moves it from open 
to closed position—instant action at flow pressures 
up to 3,000 psi with just 4 inch-pound torque. The 
FLO*BALL's exclusive straight-thru design has 
100% flow efficiency—more than double the flow 
of needle valves! 


The FLO*BALL costs no more than old fashioned screw-type valves! 


Ideal for leakproof control of air, vacuum, steam, 
water, fuels, oils, kerosene, alcohol, etc., the 
FLO*BALL features zero leakage, universal mount- 
ing, removable flanges, and all stainless steel 
construction. 

Write today for a complete catalog describing 
this valve and others for corrosive and cryogenic 
media. Also special designs for throttling flow control. 


@.. - 


Hydromatics,inc. 


LIVINGSTON, N. J. e WYMAN 2-4900 © TWX=LIVINGSTON, N. J. 120 


Copyright 1959 Hydromotics, inc. 


Exceptional engineering employment opportunities— write today! 
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CEP’S DATA SERVICE—Subject guide to advertised products and services 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT from page 104 


Valves (p. 105). New Filo-Ball vaive, 
made by Hydromatics, features 100% 
flow efficiency, zero leakage, universal 
mounting, removable flanges, stainless 
steel construction. Complete Catalog. 
Circle 58. 


Valves (p. 111). George W. Dahi Co. 
specializes in fabrication of special de- 
signs. Technical data. Circle 14. 


Valve, metering (p. 139). Data from 
Eco Engineering on the new “Gear-Vac”’ 
valve for positive metering of viscous 
media. Circle 38. 


Valves, plug, jacketed, spring-loaded 
(p. 150). Bulletin J.57 from Hethering- 
ton and Berner. Circle 26. 


Valves, porcelain, armored (p. 34). Y- 
vaives and angle vaives in chemical 
porcelain armored with fiberglass-rein- 
forced plastic. Data and specifications 
from Lapp Insulator. Circle 40. 


Vessels, pressure (p. 152). Any size, 
type, or metal. Info from Posey iron 
Works. Circle 16. 


Vessels, storage & transport (p. 149). 
Specially designed for liquid oxygen, 


nitrogen, hydrogen, helium. Data from 
Hofman Laboratories. Circle 128. 


Vibrators, bin (p. 142). Catalog Data 
from Syntron gives details of pulsating- 
magnet bin vibrators. Circle 17. 


Vibrator, bin (p. 161). The “Bin-Flo,"’ 
made by Bin-Dicator Co., uses small 
volume of air at low pressure. Tech- 
nical data. Circle 21. 


Viscometer (p. 10). Complete details 
from Brookfield Engineering Labs, on 
“Viscometran.”’ Circle 59. 


CEP’S DATA SERVICE—Subject guide to free technical literature 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT 


301 Bellows, welded-metal. Belfab 
Corp. offers free Design Manual and 
Design Slide Rule for computation of 
design parameters for welded metal 
bellows. 


302 Centrifuges, laboratory. New 12- 
page Catalog of laboratory centrifuges, 
homogenizers, ultra-microtomes, other 
instruments. Sorvall, Inc. 


303 Centrifuges, pilot-plant. Two new 
models are offered by Centrico. The 
SKOG for liquids with solids content 
up to 20%, the SAOOH for liquid 
mixtures with up to 5% solids. Tech- 
nical data. 


304 Compressors. Ingersoll-Rand offers 
new Booklet on “‘Compressed Air Fun- 
damentals."" Much tabular and chart 
information on variety of pneumatic 
equipment. 


305 Compressors, air. Specifications, 
diagrams, cross-section drawings, in- 
stallation data in new 24-page Bulletin 
A-62 from Joy Mfg. 


306 Compressors, gas-engine-driven. 
Model HRA-T, made by Clark Bros., 
built in 4, 5, 6, and 8 power cylinder 
models, hp from 660 to 1,320. Tech- 
nical data. 


307 Computers, analog. Bulletin from 
George A. Philbrick Researches de- 
scribes process applications of all types 
of electronic analog computing instru- 
ments. 


308 Control System, liquid level. Ca- 
pacity from 1 to 1,250 gal./min., sizes 
from 1% to 6 in. Installations and oper- 
ation described in SRBc 37-59 and 
Bulletin J-170 from OPW-Jordan. 


continued on page 108 
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355 Anhydride, for epoxy resins. 
Bulletin 43, “HET Anhydride” and Bul- 
letin 19, “HET Coanhydride Systems 
for Epoxy Resins,” from Hooker Chem- 
ical, Durez Plastics Div. 


356 Catalyst, nickel-containing. Spe- 
cifically designed for pretreatment of 
catalytic reforming feedstocks for con- 
taminant removal, especially nitrogen 
and sulfur. Data from Universal Oil 
Products. 


357 Catalysts, sulfur recovery. Bro- 
chure from Porocel describes use of 
its activated bauxite catalysts in sulfur 
recovery by the Claus reaction. Flow 
diagrams, case histories. 


358 Coatings, coal tar epoxy. Compi- 
lation of results of 17 tests on corro- 
sion resistance of coal tar epoxy ccat- 
ings. Bulletin from Amercoat. 


359 Corrosion Inhibitor. New “CRC” 
said to remove rust and contaminants 
from metals, plastic and painted sur- 
faces, give them durable moisture and 
corrosive resistance. Data from Corro- 
sion Reaction Consultants. 


360 Ketones, symmetrical. Aceto 
Chemical offers data on group of Di- 
n-Alkyl Ketones in the 7 to 35 carbon 
range, some available for first time. 


361 Mineral Products. Condensed 
Catalog from Minerals and Chemicals 
gives physical and chemical properties 
of aluminum silicate pigments, Attapul- 
gus clays, activated bauxites, limestone 
products. 
362 Molecular Sieves, chemical-load- 
ed. New Booklet from Linde (Union 
Carbide) gives uses, outlines actual 
continued on page 108 


SERVICES 


372 Analysis and Development Serv- 
ices. Bulletin 5902 from United States 
Testing describes its facilities for analy- 
sis, development, research, inspection 
of materials and products. 


373 Custom Production Service. Bro- 
chure from Commercial Solvents, “‘Bio- 
chemical and Chemical Facilities now 
Available for Custom Production.” 


dioxide plants. New Booklet from 
Girdier Construction Div., Chemetron, 
gives complete process info, flow dia- 
grams. 


DEVELOPMENT OF THE MONTH 


LABARATORY HOMOGENIZER 


(Circle 603 on Data Post Card) 


Cornell Machine offers a smail-size “Versator’’, 
the D8. The unit, like the larger production 
units, will homogenize, disperse, or emulsify, and 
simultaneously deaerate, defoam, or dehydrate 
a side range of light to viscous formulations. 
Rate can be controlled from one pint to two 
gallons per minute. For complete specifications, 
other technical info, Circle 603 on Data Post 
Card. 
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Now! “plug-in’’ Hydrogen 


Assuring your supply of high-purity hydrogen 
can be as easy as getting electricity, gas, water 
and other utilities. ““Plug-in’”’ hydrogen sup- 
ply . . . a practical, modern concept . . . is the 
newest result of Air Products’ skill and 
experience in putting cryogenics to work for 


Air Products produces hydrogen from a vari- 
ety of feed gases, including natural gas, 
refinery off-gases, cell gas, coke oven gas and 
many so-called waste gases . . . purifies and 
delivers it by advanced techniques. Complete, 
integrated responsibility assures you economy 
and dependability, with ample provision for 
expanded needs. 


Air Products’ broad process experience in- 
cludes separating, purifying and liquefying 
gas mixtures of many types to yield tonnage 
quantities of oxygen, nitrogen, ammonia and 
methanol syn-gas, carbon monoxide, meth- 
ane, ethylene and valuable chemical inter- 
mediates. An Air Products concept —the 
pioneering of on-site generation—is giving 
many chemical manufacturers a dependable, 
low-cost supply of these materials. 


Air Products is ready to discuss your require- 
ments .. . and to give you facts and recom- 
mendations that make sound business sense. 
Write, call or wire Air Products, Inc., 
Allentown, Pa. Phone EXpress 5-3311. 


- INCORPORATED 


For more information, turn to Data Service card, circle No. 29 
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EQUIPMENT from page 106 


309 Controller, temperature. Specifica- 
tion $1010-7 from Minneapolis-Honey- 
well gives all technical details. For 
temperatures between minus 50 and 
plus 1,200°F. 


310 Conveyors, pneumatic. Bulletin 
P.259 from Young Machinery describes 
individual systems or complete plant 
installations. In carbon or stainless 
steels, aluminum, other alloys as re- 
quired, 

311 Cooling Towers. J. F. Pritchard 
offers Engineering Fact File on its ‘‘Lo- 
Line’’ water cooling equipment. 


312 Ejectors, vacuum. Data Sheet JVS 
from Jet-Vac describes applications of 
vacuum ejectors. 


314 Equipment, corrosion-resistant. 
New 64-page Bulletin F-7 from Haveg 
covers their complete line of corrosion- 
resistant equipment for the chemical 
processing industry. 


315 Feeders, vibratory. New Bulletin 
from Eriez Mfg. describes complete 
line of light and medium duty units. 


Specifications, capacities. 


316 Filters, precoat. Specially designed 
for removal of slimy, finely-subdivided 
solids. Available up to 60% drum sub- 
mergence. Technical data from Kom- 
line-Sanderson Engineering. 


317 Filter Media. Selection Chart from 
Purolator Products lists filter media for 
varying concentrations of more than 
125 corrosive agents. 


318 Fittings, aluminum. Complete line 
of aluminum fittings for schedules 10 
and 40 pipe now available from Horace 
T. Potts, Speediline Division. Technical 
data. 


319 Fittings, plastic-lined. Steel fit- 
tings, lined with unplasticized vinyl 
chloride, now available in 8, 10, and 
i2 in. sizes at Tube Turns Plastics. 
Technical data. 


320 Flow Tubes, Dali, plastic. Thirteen 
tube sizes from 4 to 48 in. Availabie 
from stock. Made of fiberglass-rein- 
forced epoxy or polyester resins with 
metallic throat linings. Bulletin 115.20.1 
from B-I-F Industries. 


321 Flowmeter, turbine-type. Capacity 
up to 15,000 barrels/hour, specially 
designed for petroleum pipelines. Bul- 
letin OG-417 from Rockwell Mfg. gives 
technical details. 


322 Gauges. Brochure SOOSF from 
Crosby Valve & Gage describes new 
line of “solid-front’’ pressure indicat- 
ing and test gauges. Nylon blow-out 
back. 
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323 Generators, inert atmosphere. Bul- 
letin 1-459 from Gas Atmospheres in- 
cludes typical applications, compre- 
hensive flow chart, tables of utilities 
required. 


324 Heat Exchangers. Bulletin B-20 
from Struthers Wells covers design 
and application of line of standard ex- 
changers, available in 6 types and 3 
sizes, up to 1,200 sq. ft. of surface. 


325 Heat Exchangers, fired. Bulletin 
113 from Thermal Research & Engi- 
neering describes 5 standard types. 
gives range of Btu/hr. duty, pressure 
and temperature ratings, pressure 
drops. 


326 Heat Exchangers, impervious 
graphite. Bulletin HE 642 from Falls 
industries gives dimensions, specifica- 
tions of single, double, multi-pass 
standard models. 


327 Heat Transfer Systems. Bulletin 
200 from American Hydrotherm gives 
details of liquid heat transfer systems. 
From minus 100 to plus 1,000°F. 


328 Heaters, processing. Bulletin DC-1 
from Selas describes “‘Duradiant Clus- 
ters,"’ outlines applications to many 
types of chemical process heating 
problems. 


329 Hose, chemical transfer. Bulletin 
from Resistoflex gives specifications, 
applications of Fluorofiex-T Teflon hose 
and hose assemblies. 


DEVELOPMENT OF THE MONTH 


NEW PROCESS COMPRESSOR 


(Circle 604 on Data Post Card) 


Designed for heavy-duty applications in the 
chemical and petrochemical fields, Clark Bros’ 
new model CJA “Ballanced/Opposed” process 
compressor is built with 2, 4, or 6 cylinders, 
and ranges in size from 400 to 1,750 brake 
horsepower. Rated speed is 450 rev./min. with 
either electric drive or other prime mover. 

The model can be equipped with a wide vari- 
ety of compressor cylinders, permitting assembly 
of machines to handle pressures from vacuum 
to 35,000 Ib./sq. in. For Bulletin 160 with de- 
tailed technical info and specifications, Circle 
604 on Data Post Card. 


330 Instruments. New Condensed Cat- 
alog from Hays Corp. lists instruments 
by pressure, flow, temperature, level, 
gas analysis. Complete specifications 
of each product. 


331 instruments. New 88-page “Hand- 
book of Hydrostatic Instrumentation” 
from Petrometer covers its complete 
line of instruments. Includes 26 pages 
of engineering data, formulas, tables, 
and charts. 


332 Joints, expansion. Bulletin from 
Badger Mfg. details nomenclature and 
selection, info on flanges, liners, cov- 
ers, temperature ratings. 

continued on page 110 


MATERIALS from page 106 


case history in manufacture of vinyl- 
containing silicone rubber. 


363 Packing, process. Bulletin from 
Flexrock gives details of standard, 
jacketed, and shredded types, recom- 
mended applications, limitations. 


364 Plastics. New 12-page Booklet 
from Monsanto gives technical info on 
styrene, polyethylene, vinyl chloride 
molding compounds. 


365 Polyglycols. Bulletin “Choosing 
the Right Polyglycol,” from Dow Chem- 
ical, lists 40 polyglycols, gives descrip- 
tion, formula, molecular weight, specific 
gravity, viscosity, etc. 


366 Rubber. Goodyear 
Tire & Rubber offers 8-page Brochure 
on newly-developed Neothane castable 
polyurethane rubber. 


367 Solvents, glycol-ether. Union 
Carbide Chemicals offers new 40-page 
Booklet with data on 14 glycol-ether 
solvents. Physical and chemical proper- 
ties, derivatives, uses. 


368 Sucrose Acetate Isobutyrate. 
Brochure N-105 from Eastman Chemi- 
cal Products discusses use as modify- 
ing extender in variety of lacquers and 
melt coatings. 


369 Sulfur Dioxide. New Bulletin |-173 
from Monsanto Chemical is reference 
guide for transportation, storage or use 
of sulfur dioxide. 


370 Surface Coatings. Reference 
Chart from Benjamin Foster Co. gives 
specifications of wide variety of water 
and solvent base coatings. 


371 Urethane Resin, foaming. Three 
new Bulletins from Thiokol Chemical 
give details of new liquid urethane res- 
in prepolymer, formulated with a halo- 
genated hydrocarbon. 
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50 HP Philadelphia Mixers 
in continuous operation... 


PROOF OF BETTER SHAFT SEALING. 

Each of the forty-two Philadelphia Mixers in this pressure vessel mixing 
operation can produce 99,000 pound-inches of torque for continuous oper- 
ation under difficult loading conditions . . . the kind of job where anything 
less than the best agitator shaft operation is an invitation to mechanical 
seal problems. Significance: Philadelphia Mixers have two important ad- 
vantages over all other fluid mixers which assure best output shaft 


performance in difficult operations. 


FIRST. In any comparativeevaluation of mixers 
having equivalent torque capacity, a Philadel- 
phia Mixer will slways have the largest, 
heaviest duty, highest capacity bearings . . . 
and the drive with the best bearing support 
for shafting will have the truest running shaft. 


SECOND. Because the bearings in Philadel- 
phia Mixers are larger, the diameter of the 
output shaft is larger . . . and the design which 
has the largest diameter shaft will have least 
shaft deflection from hydraulic loads imposed 
on the mixing impeller during operation. 


THESE ADVANTAGES come art no cost 
premium ... you just get more mixer for 
your money. Six standard models, 1 to 200 HP. 
Special units to 500 HP. Horizontal or vertical 
motor drive. Mechanical seal or packed stuff- 
ing box. Paddle or turbine type impellers. 
Write for catalog A-19 


philadelphia mixers 


PHILADELPHIA GEAR CORPORATION 
Erie Avenve and G Street * Philadelphia 34, Pennsylvania 
Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Vo. 
INDUSTRIAL GEARS & SPEED REDUCERS © LIMITORQUE VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 
For more information, turn te Data Service card, circle No. 96 
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EQUIPMENT from page 108 


333 Liquid Metering Systems. New 
electronic controls, registers, readout 
equipment, now available with the 
“Pottermeter,”’ pipe-mounted, straight- 
through metering device. Data from 
Pottermeter-Bowser Div. of Bowser, 
Inc. 


334 Mili, impact, counter-rotating. New 
“Contro-Mil” made by Entoleter Div. of 
Safety industries, combines double- 
rotor action with lower rotational 
speeds to achieve higher impact veloc- 
ities. Technical Bulletin. 


335 Mixer, continuous. New Bulletin 
531-A from Nettco describes operation 
and applications of the ‘“‘Flomix."’ Ta- 
bles of dimensions and motor sizes. 


336 Packings, metal. New Bulletin AD- 
166 from Garlock Packings gives data 
on selection, application, and installa- 
tion. 


337 Piping, plastic. New 16-page Tech- 
nical Bulletin CE-80 from American 
Hard Rubber Co. describes properties, 
uses of “Ace-Ite,”’ rigid plastic, chemi- 
cal-resistant pipe. 


338 Power Drives, adjustable-speed. 
New Bulletin GEA-6806 from General 
Electric covers new 14 to 25 hp line 
of “Polydyne” mechanical adjustable 
speed drives, gives rating tables, data 
on accessories. 


339 Power Drive, dry fluid. Bulletin 
A640B from Dodge describes the ‘‘Flex- 
idyne”’ dry fluid drive, claimed to save 
at least 4% in power over any other 
fluid drive. 


340 Processor. Bulletin 593 from Kon- 
tro gives details of the “‘Ajusto-O-Film” 
centrifugal processor. 


341 Pump, centrifugal, corrosion-resist- 
ant. Body, face plates, and impeller of 
“Cycolac” plastic, shaft and couplings 
in 316 stainless. Data from Houston 
Fearless. 


342 Pumps, diaphragm. Bulletin 148 
from T. Shriver gives cut-away draw- 
ings, dimensions, capacities, power 
requirements. 


343 Pumps, propeller and mixed flow. 
Bulletin from Layne & Bowler covers 
models with capacities to 100,000 
gal./min. 
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344 Reactors, giassed-steel. New “E” 
Series, made by Pfaudier, is available 
in 50 to 2,000 gallon capacity. Details 
in Bulletin. 


345 Regulator, pneumatic. Precise con- 
trol of inert gases for testing and cali- 
brating, and for automatic solenoid 
control of gas systems. Bulletin from 
Marotta Valve. 


DEVELOPMENT OF THE MONTH 


REUSABLE CARTRIDGE FILTER 


(Circle 602 on Data Post Card) 


A new type of filter, introduced by T. Shriver, 
is said to combine the ease of operation of a 
cartridge-type filter with the low-cost operation 
of conventional precoal filters. The unit utilizes 
a formed-in-place cartridge of cellulose or 
synthetic fibers on a permanent base. 


for removing the solids from the base and wash- 
ing them into a small scavenger unit. In the 
case of liquids, the solids may be semi-dried 
to reduce liquid loss. 

The filter is available in sizes with filtering 
areas from one to several hundred square feet, 
in all commonly-used materials of construction. 
For complete technical data, Circle 602 on Data 
Post Card. 


346 Rotameters, purge. For measure- 
ment and control of fluids flowing at 
low rates. Applicable to both liquids 
and gases. Bulletin 18P from Schutte 
and Koerting. 


347 Scrubbers, gas. In capacities from 
100 to 250,000 cu. ft./min. Bulletin 
203-C from Peabody Engineering gives 
construction details, liquid consump- 
tion, gas pressure drop, maintenance, 
and power consumption. 


348 Strainer, porcelain. Body is solid 
chemical porcelain, end seal is Teflon. 
Connecting flanges of malleable iron, 
trim in stainless steel. Lapp Insulator. 
Technical data. 


349 Tanks. in steel or wood, for all 
process needs. Shop-built, _field- 
erected. Catalog from W. E. Caldwell. 


350 Tubing, high-temperature. Special 
Analysis Memo 114 from Superior Tube 
gives chemical and physical properties, 
fabricating properties, applications of 
tubing made of A-286, special high- 
temperature alloy. 


351 Valves, control. General American 
Valve offers new “‘straight-flow” control 
valve, said to have unrestricted flow 
in all throttling positions. Technical 
data. 


352 Valves, drain and sampling. Data 
Unit 355 from Jerguson Gage & Valve 
gives features, construction details, 
sizes, ratings, materiais. 


353 Valves, safety shut-off. Bulletin 
F-47 from OPW—Jordan gives engi- 
neering data, applications of new No. 
10 safety shut-off valve, designed for 
use with hazardous liquids. 


354 Viscometer, indicating and re- 
cording. Overall accuracy of better than 
1% of full scale reading proved in 
continuous plant applications. Details 
in Bulletin from Hallikainen Instru- 
ments. 


A.1.Ch.E. Membership 


Brochure—"Know Your insti- 
tute’”—+tells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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# When the cartridge has become plugged with 
: solids, manual or automatic means are provided 
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... When you ask one of the ‘‘big’’ 
valve manufacturers for a special 
design .. . try 


George W. Dahl ISA Conference & 
Exhibit, Sept. 21- 


Company, Inc. 25, Chicago Am- 


phitheatre. 


86 Tupelo Street, Bristol, Rhode Island, Telephone CLifford 3-9500 


For more information, turn to Data Service card, circle No. 14 
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TRAINING 
ROD 


CLOTH 
WASHING} 


: SPRAYS DISCHARGE 


ROLL 


DISCHARGE 


TENSION ROLLER 


(WATER FILLED RUBBER TUBE) 
Cloth Loop filled with water is deformed to show ‘‘Fivid Tension’ Principle Rubber tube filled with water provides ‘Fluid Tension’’ on commercial design 


OVER TWO YEARS OPERATION PROVES 


NEW CLOTH DISCHARGE 


~ 


Water Filled Loop Provides ‘‘Fluid Tension’’ to Solve Cloth Tracking Problem 


Fi TRATION ENGINEERS have long 
realized the advantages of a device 
that would continuously remove a 
fabric medium from a drum filter, wash 
it thoroughly, and then automatically 
replace it on the drum. This is now 
accomplished on a new patented “Cloth 
Discharger” licensed by Peterson Filters 
and Engineering Company. Internal 
cloth blinding is prevented. Cakes too 
thin for other filters can be completely 
discharged without blow back allowing 
fast drum cycles to reach ultimate cap- 
acity. Cloth life is extended because 
there is no scraper abrasion or cutting 
action from particles held in the threads 
of the cloth. 


TRACKING PROBLEM PREVENTED 
FILTER APPLICATION... 

Although these advantages and appli- 
cations of such a device are numerous 
the problem of cloth tracking has pre- 
vented its use. In the past, fixed diam- 
eter tension rolls have been tried in 
various and complicated arrange- 
ments, but were unsuccessful because 
the rigid rollers are not sensitive enough 
to compensate for the variable stretch 


*Division of U. S. Borax and Chemical Co 


in a filter cloth. The cloth would creep 
rapidly toward the points of least ten- 
sion and tracking the cloth back onto 
the drum required either constant 
attention or delicate impractical guide 
mechanisms. Rapid lateral creep in the 
cloth is now eliminated by replacing 
the rigid tension roller with water. This 
“Fluid Tension” quickly compensates 
for variation in cloth stretch. It is in- 
herently simple, but very sensitive so 
that virtually each thread of the cloth 
has the same tension. With uniform 
tension, there is only nominal lateral 
creep. In fact, periodically changing the 
angle of a simple Training Rod during 
the early stages of a new cloth is the 
only adjustment required. 


IN OPERATION FOR OVER 
TWO YEARS... 


The Cloth Discharger has been in oper - 
ation for over two years at the U. S. 
Potash Co.* for recovering potash brine 
from their mud tailings. The minus 325 
mesh clay muds form a very slimy, thin 
cake. The brines are at elevated tem- 
perature and rapid cloth blinding from 
salting out would result in impractical 
capacity if the eloth could not be 
washed every revolution. Since they 
sluice these muds to waste, relatively 
large amounts of water can be used to 
provide ballast water in the cloth ten- 
sion loop, letting the excess overflow 
for sluice. 


The Peterson Cloth Discharger can be designed to fit most types and any size drum filter. 
For information on how this Cloth Discharge Filter with the simple Fivid Tenson Roller can 


be applied to your operaton, write! 


PETERSON FILTERS 
AND ENGINEERING COMPANY 


P.O. Box 606 — 1949 South 2nd West St. © Salt Lake City 10, Utah 


For more information, turn to Deta Sevice card, circle No. 64 
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COMMERCIAL DESIGN... 


The Cloth Discharger, designed for 
wide commercial use, provides not only 
the sluice discharge but a dry discharge 
and also eliminates the excess overflow 
water from the tension loop. Therefore, 
a water filled flexible rubber tube, as 
shown at left, provides the Fluid Ten- 
sion. The basic compensating tension 
of the water loop is retained by the 
rubber tube roller, but excess overflow 
water is eliminated. The solution to 
wash the cloth can be kept separate to 
re-cycle or to drain. Solution or air jets 
directly under the cloth discharge the 
cake. The jet action is aided by the small 
radius of curvature of the discharge 
roll to give a clean sluice or dry dis- 
charge without a scraper. The cloth is 
joined by a zipper for quick replace- 
ment when required. Any suitable cloth 
can be used, with or without seams. 


FILTER 


Pilot Model Available .. . Your application may be 
so difficult that laboratory tests followed by pilot 
plant work will be warranted. If so, a pilot model 
Cloth Discharge Filter is available on a rental 
applzed to purchase basis. Our laboratory is at your 
service for preliminary bench tests without cost or 


obligation 


industrial news 


Argon recovery by new process 


Spencer Chemical unit to turn out 
3 million cu. ft./month by the 
new process. 


Just put on stream at S Chem- 
icals’ Vicksburg, Mississippi, works, 
the new argon recovery unit will em- 
ploy a process which, according to 
the company, is the first of its type to 
be built in the United States. 

While recovery of argon in air 
separation plants is a relatively stand- 
ard operation, Spencers’ new unit has 
as a source of argon a scrubber bot- 
tom-fraction that is usually discarded. 

The air unit stream is used to oxi- 
dize natural gas for the usual produc- 
tion of hydrogen for ammonia 
synthesis. The hydrogen then is 
scrubbed free of impurities, including 
argon, by liquid nitrogen. Argon is 
contained in the bottoms from this 
scrubber, and would usually be dis- 
carded. Composition at this point is 
about 14% argon, 33% nitrogen, 39% 
carbon monoxide, 10% methane, 3% 
hydrogen, and less than 1% oxygen 


New process 
Scrubber bottoms are cooled to 
about —200°F, then fed to a column 
continued on page 114 


Spencer’s new argon recovery unit at 
Vicksburg. Argon is recovered from 
scrubber bottoms from hydrogen puri- 
fication unit. 


Double expansion in 


Miles Chemical, and Stauffer, are 
boosting the supply of citric acid 
with new facilities. Stauffer's will 
be in Mexico, in conjunction with 
— Quimicas de Mexico, 


An additional source of supply of 
citric acid will be available when 
large scale production gets underway 
at Miles Chemical. A $3.6 million 
expansion being completed by the 
newly-formed division of Miles La- 
boratories is expected to bring produc- 
tion up to 15 million pounds annually, 
marks Miles’ first entry into open 
market sales of citric. 
A submerged fermentation and re- 
covery process will be used. The 
, originated in 1952 by Miles, 
as been improved, and a series of 
atents granted. It blows air through 
ea tanks in which the mold grows 
on the sugar solution, and is similar 
to the submerged fermentation proc- 
ess used for antibiotic production. 
The company claims to be the sole 


citric 


producer today of citric acid by this 
method. 

The addition of 12 new fermenta- 
tors at the Ejikhart, Indiana, plant 
doubles its present output of citric 
with provisions for additional growth 
as necessary. This marks Miles first 
open market sales of large quantities 
of citric in a field where te only 
one source of supply was available. In 


the past, company output has been 
nally Glial in a captive market 
for its own products. 

Stauffer plant 


Industrias Quimicas de Mexico, S. 
A., a Stauffer affiliate, has completed 
plans for the construction of a plant 
to produce citric also by fermentation. 
A site has been selected close to a 
major center to en- 
sure ample raw material supplies. It 
is anticipated that the new project, on 
which construction work has begun, 
will be in full production next 
spring. Capacity of the plant, the first 
fermentation process citric acid unit 

continued on page 114 
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Thoroughly proved 
HEAT TRANSFER MEDIUM 
now effecting savings up to 
90% for over 1,000 users! 
COMPARATIVE HEAT TRANSFER DATA 
,FULL JACKETING 


Thermon is a non-metallic adhesive 
compound with highly efficient heat 
transfer properties, and is easily 
applied over either steam traced or 
electrical resistance systems .. . 
working equally well for either heat- 
ing or cooling processes. 


Thermonizing has excellent heat trans- 
fer characteristics (see curves), 
exceeding steam tr ipment 
approximately 1100%, and closely 
approaching jacketing equipment. 
Thermon can be used almost with- 


out exception in place of expensive 
jacketing (and in many applications 
where jacketing is impossible), with 
savings up to 90%. 


Write for the new Thermon 
Engineering 


Data Book 502. 


MANUFACTURING co. 


1017 Rosine + P. O. Box 1961 
Houston, Texas 


For more information, circle No. 37 
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b> industrial news 


New propylene venture by Sun Oil 


Part of 120 million pounds a 


production 


ion of a million unit to 
uce propylene begun at Sun 
Oil's Marcus Hook, Pa. refinery. 
Propylene will be produced by frac- 
tionation of , ethane, and bu- 


tane from catalytic cracking plants 


and gas stabilization units. Two dis- 
tillation towers, with a combined 
total of 140 fractionating trays, will 
comprise the major equipment at the 
new unit. Each tower, weighing ap- 
proximately 200 tons, will be 10 feet 
in diameter and 145 feet high. 
Propylene, frequently used as a 
component of for home heating 
and cooking, and highly significant 
today as a constituent of liquid de- 
tergents, is in the news mainly on the 
basis of interest in polypropylene. 
One of the consumers of the propy- 
lene produced at the unit will be Avi- 
Sun with its new facilities for the 
manufacture of The 
polypropylene wi converted to 
polypropylene film at New Castle, 
Delaware, where equipment to pro- 
duce 10 million pounds a year is be- 
ing installed. AviSun, newly formed 


Scale model of Sun's new polypropy- 
lene unit. Built to %-in. scale, model 
aids engineers in design problems. 
affiliate of American Viscose and Sun 
Oil, is also building a pilot plant for 
manufacturing polypropylene continu- 
ous filament and staple fibers. 

The Marcus Hook plant will go on 
stream by the end of the year, accord- 
ing to present schedule, and is de- 
si to produce 120 million pounds 

propylene a year. 


Argon recovery 
from 113 


that eliminates krypton and methane 
in a bottom fraction, and hydrogen 
overhead. An argon-rich fraction is 
further distilled to remove nitrogen 
and carbon monoxide, and the crude 
argon product is further treated in a 
chemical purification system. The re- 
maining methane and carbon monox- 
ide react with the oxygen, and an 
excess oxygen remaining reacts wi 
hydrogen. The CO, generated in this 
reaction is removed by caustic scrub- 
bing, and the H,O in freeze-out heat 
exchangers. 

Since ammonia plants using the 
Texaco process in combination with 
nitrogen scrubbing have this waste 
stream, the process is expected to be 
of interest. 

Argon t wi 
be sold license 
agreement between Spencer Chemical 
and Southern Oxygen. The move 
represents a diversification by the 
company of its Vicksburg Works, 
which previously made only nitrogen 
products. 


The unit has a capacity of 3 mil- 
lion cubic feet per month. It was de- 
signed and furnished by American 
Messer Corp., which has also applied 
for patents on the process. 


Expansion in citric 

from 113 
to be built in Mexico, will be ade- 
quate to supply the country’s total 
needs 


Stauffer holds a 36% interest in the 
Mexican firm. The citric acid process, 
which will be the basis of new 


in the design and comple- 
tion of the plant. 

Citric acid is finding increasing in- 
dustrial applications such as for oil 
drilling, cleaning plant equip- 
ment and metal cleaning, in addition 
to its continuing use in the beverage, 
candy, wine, and food industries. 
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year 
was developed by Stauffer. 
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AT DAVISON CHEMICAL LTD. 


Aldrich pumps tame highly abrasive, corrosive 


slurry in 


When Davison Chemical Led. built 
its new plantin Valleyfield, Quebec, 
for the production of petroleum 
catalysts, a major problem was to 
find a pump that (1) had the abra- 
sion and corrosion resistance to 
stand up in a continuous high 
pressure process without down- 
time or excessive maintenance and 
(2) could maintain the steady 
pumping pressures necessary to 
control particle size, density and 


porosity of the spray dried product. 


What was done: Davison Chem- 
ical engineers called on Aldrich 
for help and the result was the 
special valve design shown. After 
two years of continuous operation, 
the Aldrich pumps continue to 
deliver constant pressure without 
major overhaul. The General 
Manager of the plant reports: 
“We are quite pleased with the 
performance of these pumps.” 


How Aldrich can help you: 
Solving special pumping prob- 


the toughest pumping problems go to 


high pressure spray drying operation 


Special nylon ball valve 
construction and stainless 
steel flvid-end eliminates 
maintenance problems in 
handling silica gel at 
1800 psi. 


lems for the chemical industry is 
the most important work we do. 
We would welcome the oppor- 
tunity to discuss your specific 
problems ... no matter what the 
liquid or slurry, or how high the 
pressures. Standard Aldrich Pumps 
range from 25 to 2500 hp. Pres- 
sures to 30,000 psi. See our insert 
in Chemical Engineering Catalog 
for condensed data. Aldrich Pump 
Company, 20 Gordon Street, 
Allentown, Pennsylvania. 


For more information, turn to Data Service card, circle No. 99 
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BEHIND THIS VALVE... 


four ways you 
save with 
CARBIDE’S 
ethanolamines 


No idle claims!—just four facts that show 
how you save with CARBIDE’s ethanola- 


HIGHEST QUALITY . . . means trouble 
free use—less down time and waste. Quality 
is assured because CARBIDE’s ethanolamines 
are triple-tested—after production—during 
storage—and on shipment. 


DELIVERY ON TIME . .. fills your in- 
ventory needs and meets your production 
schedules. With 50 warehouses, 18 bulk 
stations, and 2 producing sites—plus a 
rapid communications network—CARBIDE 
is your most reliable source for ethanola- 
mines. 


COMBINATION SHIPMENTS ... bring 
you big dollar savings on mixed shipments 
with other CARBIDE chemicals in compart- 
ment tank cars, tank trucks, and drums in 
truckload quantities. 


TECHNICAL SERVICE .. . helps save 
your time in application research and pro- 
duction. CARBIDE has the most ethanola- 
mines experience—34 years—and a tech- 
nical laboratory staff of experts ready to 
help you. 


A new booklet on CARBIDE’s Alkanolamines 
and Derivatives is now available. Appli- 
cation information is combined with phy- 
sical properties specifications, and shipping 
data, to give you the ethanolamines story 
at a glance. Ask your CARBIDE Technical 
Representative for a copy, or write: Union 
Carbide Chemicals Company, Room 328, 
Department HEP, 30 East 42nd Street, 
New York 17, New York. 


UNION CARBIDE 
CHEMICALS COMPANY 


“Union Carbide” is a registered trade mark of 
Union Carbide Corporation. 
For more information, circle No. 54 


7 
al 
mines: 


Louisville Dryer—10 feet in diameter, 
10 stories long! 


Turn a ten story building on its side, and there’d 
be room to spare on either end of this huge 
pit lathe at Sharon, Pennsylvania where this 
10’ x 110’ Louisville Dryer was fabricated. 
This lathe is used for machining the reinforc- 
ing bands onto which are mounted the forged 
steel tires. This careful workmanship assures 
concentricity of the completed dryer shell—a 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION 
135 South LaSalle Street, Chicago ~. Illinois 

Offices in Principal Cities 

In Canada: Canadian Locomotive Co., Lid., Kingston, Ontario ms'¥ Vusn 


primary factor in efficient seal operation. 

Every Louisville Dryer is especially designed, 
manufactured, assembled and installed for its 
specific task. 

If you have a problem involving process equip- 
ment, call or write our equipment specialist in 
your area. Here, as in so many fields, you'll find 
IT PAYS TO PLAN WITH GENERAL AMERICAN. 


Louisville Dryers 


For more information, turn te Data Service card, circle No. 69 
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The Carbon-Based Filteraid for 
Caustic, Acid, Sulphur and Other 
Difficult Filtrations such as 
Fluorated Solutions. 


NEROFIL, available in 6 grades to meet 
all needs for high clarity and fast flow- 
rate, is produced and sold by the Great 
Lakes Carbon Corp. whose Dicalite 
Dept. long has been a leader in the 
filtration industry. 


Check these NEROFIL Advantages! 


Not just crushed carbon, but a genuine filteraid specially 
processed for greater porosity and maximum surface area, 
NEROFIL is giving excellent results where no other filteraid 
had ever been entirely satisfactory. 


FLOWRATES and CLARITY 
comparable to many grades of 
diatomite filteraids. 


FILTERAID SAVINGS UP TO 
20% because of Nerofil’s lower 


cake density and high porosity. 


READILY WETTABLE in either 
aqueous or non-aqueous solu- 
tions. 


PHYSICALLY AND CHEM- 
ICALLY STABLE —Nerofil is 
unaffected by either acids or 
alkalis — tests show no silicon 
solubility in 50% sodium hy- 
droxide at 125°F in 30 minutes. 
FILTERCAKE IS COMBUS- 
TIBLE, with a fuel value of 
13,000 BTU per pound. Metals 
values recovery is thus easy, 
and disposal is no problem. 


TREMENDOUS SURFACE AREA of Nerofil, plus 

Excellent for its other properties, give it definite advantages 
Filler use, too | 45 4 filler in resins, cements, etc., as a catalyst 
carrier, in foundry applications and other uses. 


USE COUPON FOR FREE ILLUSTRATED BULLETIN 


b> institutional news 


United Engineering 
Center Underway 


While the final push for meeting 
the quotas of the fund raisi 

campaign continues, work wi 
soon be underway on the new 
home of the engineering societies. 


October 1 is the datel On that day 
the first ground will be broken, and 


But fund raising will not stop. Ris- 
ing costs must be anticipated, and not 
even A.1.Ch.E. will rest on its laurels. 
Although the Institute has met its 
quota, there is still a lot of money 


have not reached their quota, 

Institute is going ahead with the cam 

paign to collect as much of this 
ible. 


posing 
on United Nations Plaza in New York. 
Imposing and, in its own way, - 
bolizing the large and growing bal 
of engineering in our 

For visiting members, new 
building = i 
ated. Within walking 
both the East Side Airline Terminal 
and Grand Central Station, and away 
from the crowded shopping centers 
of the city, the building is still in the 
heart of Manhattan, to hotels, 
theaters, restaurants, and subways. 

A.1.Ch.E. will have the twelfth 
floor. Central services, library, IBM, 
etc. for all societies will be central- 
ized on the second floor for economy 
and efficiency. The first floor will be 
reserved for exhibitions, meeting 
rooms, etc. for all societies. In the 
basement there will be an up-to-date 
cafeteria for the use of employees and 
members of all societies. Planners of 
the building have wisely made pro- 
vision for future yan of the 
building—a must for fast-growing so- 
cieties like A.I.Ch.E. 

The long-time dream of most engi- 
neers to have a fitting home for all 
members of their esotindion is now 


a reality. 


NERO PRODUCTS DEPT., Great Lakes Carbon Corporation 
333 No. Michigan Ave., Chicago 1, lll. 
Yes, I'd like information on Nerofil for () Filtration () Other Use 


A seminar course in Chemical Process 
Design and Evaluation is offered at 
Stevens Institute of Technology this 
fall by the Chemistry and Chemical 
Engineering Department. The course 
will consist of a series of case studies 
presented by a group of eminent 
chemical industry executives. 


For more information, turn to Data Service cord, circle No. 123 
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VEC BUILDING FACTS — 18 stories high. 
263,067 sq ft, gross, and 179,885 sq ft, net, 
oaneent 39th Street building ...auditorium to 
seat 450 people ... the worid’s most compiete 
engineering library ... the Engineering index, 
the most comprehensive indexing and ab- 
stracting service for engineers ...central serv- 


Structural engineers: Seeyle, Stevenson, 
Value & Knecht... Mechanical and electrical 
engineers: Jaros, Baum & Bolles... Contractor: 
Turner Construction Company. 


THE FUTURE HOME OF THESE 
ENGINEERING ORGANIZATIONS 


American Society of Civil Engineers 
American Institute of Mining, Metallurgical 
and Petroleum Engineers 

The American Society of Mechanical Engineers 
American Institute of Electrical Engineers 
American Institute of Chemical Engineers 
American Institute of Consulting Engineers 
American Institute of industrial Engineers 
American Society of Heating Refrigerating 
and Air-Conditioning Engineers 

American Welding Society 

Iluminating Engineering Society 

Society of Women Engineers 


Engineering index, Inc. 

Engineers’ Council for Professional Development 
Engineers Joint Council 

United Engineering Trustees, Inc. 

Welding Research Council 


UNITED ENGINEERING CENTER 


COMING! And indeed it is coming — the new United 
Engineering Center, the beautiful building as shown, 
in color, on the reverse side. 


Commencement of construction in early fall, 
1959 ... Completion of construction by 
March, 1961 . .. Ready for occupancy by July, 1961 . . 
these are the target dates for the new building. 


The New United Engineering Center will rise and 
stand as a monument to a proud and noble 
profession. Just as its near neighbor, the United Nations 
on United Nations Plaza in New York City, 
stands as a symbol of world co-operation, the new 
United Engineering Center will stand as a symbol 
of engineering unity and co-operation in the 
United States. It will be the greatest center for engineering 
interests in the world. It will be a structure in 
which every engineer will have justifiable pride. 


There is no question that the building will be built. 
But the drive for funds cannot be allowed to slow 
down. This message reaches you at a time 
when we have just passed the three-quarter mark in our 
fund campaign. The home stretch — and victory in 
this united drive — lie in the weeks ahead. 


Now is the time for all campaign workers to make 

sure that all members of each section have at 

least been contacted. It is the time for all sections of all 
societies to strive for 100 per cent completion 
of their quotas. It is the time for those sections 
which already have reached their money goals 
to keep trying for 100 per cent membership 
contributions. 


And it is also the time for those engineers who already 
have contributed to ask themselves: “Have I done 
my part? Have I given to the best of my ability?” 
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| : 
f 
3 pant 
age 
é ices to avoid duplication of costs Archi- 
| 


WANT PUMP 
ANY THESE 
PROBLEM FLUIDS? 


Chempump, the original “canned” pump, 
handles them all easily. 


If you’ve got a problem handling volatile, toxic, 
explosive or other “tough” fluids, Chempump 

is your answer. This process-proved, maintenance- 
free pump can handle the tough ones with 
absolutely no leakage or contamination. Units 
available for system pressures to 5,000 psi. . . 
temperatures to 1,000 F. . . . capacities to 600 gpm. 


Here’s a pump that is built to a design 

evolved from years of experience in the “‘canned”’ 
pump field . .. many more years than any 
other manufacturer of similar pumps. 


Only Chempump offers you proved operating 
performance . . . from thousands of installations 
in all types of services . . . plus experienced 

field sales engineering. Use Chempump to solve 
your fluid pumping problems. Write now . . . for 
“request for quote” data sheet . . . to Chempump 
Division, Fostoria Corporation, Buck and 
County Line Roads, Huntingdon Valley, Pa. 


Chempump combines pump and motor 
in a single, leakproof unit. 

No seals, no stuffing box. 

Most models U. L. approved. 


Finest in the field...process proved 
For more information, turn te Data Sevice card, circle No. 100 
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industrial news 


Radioactive Krypton-85 caged 


New process, developed by Tra- 
cerlab, said to provide sources of 
radioactivity which can be used 
with far greater margin of safety 
than heretofore possibile. 


Trick in the new Tracerlab process 
consists of making a molecular “cage” 
for the radioactive gas, krypton-85. 
This is done by crystallizing hydro- 
quinone in the presence of gaseous 
krypton-85. As the crystals form, 
atoms of krypton become tra 
within the interlocking network of 
molecules. The resulting material is 
called a “clathrate.” If krypton it 
contains were released, it would ex- 

d to approximatel irty times 
the original volume 

The crystal structure does not inter- 
fere with the radiation emitted by the 
radioactive krypton, but it is said to 
contain the krypton as effectively as 
a thick-walled pressure cylinder. 


In its state, krypton-85 is 
said to all of the prop- 
erties desired in a radioisotope. It is 
a nearly e beta emitter with a 
stren 695 kev max. Its half life 
is moderately long (10.3 years) and 
it is an inert gas like helium or 
and thus cannot be stored or meta 
lized by the human body like certain 
other radioisotopes (strontium-90, for 
example). Up to now, the fact that 
krypton is a gas has prevented its 


wi ad use. Large quantities can- 


not be ree gia enough to make 
a small, high-activity because 
this would require use of a thick- 
walled container which would absorb 
most of the beta icles emitted. 
Use of the newly-developed “clath- 
rate” system eliminates this difficulty. 
As a bonus, the method is said to be 
comparatively safe. If the material 
is spilled, for example, decontamina- 
tion can be contenido by pouring 
water or a ketone solvent over the 


affected area. This dissolves the clath- 
rate crystals and releases the 
gas which is rapidly diluted and dis- 
sipated into the atmosphere. 


Facilities for the recovery of propy- 
lene have been brought on-stream at 
Texas Butadiene & Chemical’s plant 
near Channelview, Texas. The unit 
uses the Houdry butane dehydrogena- 
tion utilized by the company 
in the production of butadiene and 
butylenes. The propylene will be sup- 
plied to other ical pro- 
ducers or used as feedstock to TB&C’s 
aviation alkylate operation. 


A substantial interest in a 

rubber plant being built by Australia 
Synthetic Rubber Ltd. has been ac- 
quired by Goodyear Tyre & Rubber, 
Australia. The new plant will have a 
yearly capacity of 30,000 long tons 
of styrene-butadiene rubber. Located 
at Altona, near Melbourne, the $11 
million facility is scheduled for com- 
pletion in July, 1961. 


GHH 
SCREW 


Oil-Free Operation 


of rotating elements 


COMPRESSOR 


No Metal-to-Metal Contact 


® Over 400 Units in Operation handling air, 
hydrocarbons, and many other gases 
® Suction Volumes 350 to 15,000 cfm 


* Compression Ratios up te 1:4 for single stage 
and 1:10 for two-stage units 


STERKRADE AKTIENGESELLSCHAFT - 


STERKRADE 


WORKS GERMANY 


REPRESENTATIVES: 


THE FORAM CORPORATION 
50 BROAD STREET, NEW YORK 4, N.Y. Telephone: WiHitehall 3-824! 


— 


For more information, turn to Data Service card, circle No, 1 
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Erecting the all- welded, two-part chromium- 
nickel stainless steel recovery tower at Gary 
chemical works of United States Steel Corpora- 


tion. Graver Tank & Mfg. Co., Inc. of East 
Chicago, Indiana, fabricated the 90-foot tower 
and tested it to pressures of 162 psi and 246 psi. 


Stainless steel tower goes up...corrosion comes down... 
in recovery of aromatic chemicals from coke oven gases 


This chromium-nickel stainless steel 
tower recently took over an impor- 
tant job at the Gary Steel Works 
Coke & Coal Chemicals Div. of U. S. 
Steel. The big vessel receives hot ab- 
sorption oils from other parts of the 
processing plant . . . puts them 
through its six-tray light oil section, 
and 15-tray light oil stripper . . . re- 
covers benzene, toluene, and xylene. 


It’s a productive but highly corro- 
sive process. So corrosive that it 


knocked out a carbon steel tower in 
relatively short time. That’s why for 
its replacement the Gary Works de- 
cided on Type 304 ELC chromium- 
nickel stainless steel. This nickel- 
containing stainless steel can take 
the corrosive effects of these gases 
and chemicals . . . it assures long 
service life. 

For your corrosion problems, it wil! 
pay you to consider nicke!-containing 
stainless steels. They are highly re- 


sistant to a wide range of organic 
and inorganic chemicals. 


* * * 


A 34-page booklet, “Corrosion Re- 
sisting Properties of the Austenitic 
Stainless Steels,” is available to you 
upon request. If you'd like a copy, 
simply write: 


THE INTERNATIONAL WICKEL COMPANY, INC. 
67 Wall Street ho, New York5,N.Y 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


September 1959 123 


~ 
: 


124 


IN PRODUCTION QUANTITIES. A new centrifugal 
force Liquid-Solids blender has evolved from P-K’s ex- 
clusive “Twin-Shell” design. It blends never-before- 
practical combinations of liquids and solids! It reduces 
conventional blending operations to a single step! 

For new combinations of liquids and solids, this amaz- 
ing blender offers untold advantages. Applicatioris are 
limited only by imagination. They range from chemical 
reactions to coating very light solids such as cork, to 
producing all types of controlled granulations from fine 
to coarse. 

In conventional applications, the one-step P-K Liquid- 


September 1959 


Solids blender often eliminates two and three separate 
stages of blending, pulverizing and screening. It replaces 
a multiplicity of equipment. It reduces equipment invest- 
ment and materials handling costs. 

P-K Liquid-Solids units blend up to 40% liquids by 
weight. Blending requires minutes, not hours. It involves 
four simple actions: 1) Dry Solids are charged to about 
65% of shell volume. 2) Solids are tumbled and aerated to 
break up agglomerates. 3) Atomized liquid is dispersed 
through patented centrifugal force spray discs. 4) Prod- 
uct is discharged from the bottom of the blender. 

All surfaces of the blender are freely accessible. The 
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POSSIBILITIES 


Liquid-Feed bar is easily removed. These features speed 
cleaning and safeguard against contamination. Sizes 
range from laboratory models to 50 cu. ft. capacity. 


FREE PRE-TEST OFFER. You can preview blending 


economies at our Laboratory. Pre-testing predicts savings 
in processing and handling and realistically demonstrates 


the unique performance of this blender. 

Our pre-test facilities for blenders — and also for P-K 
Vacuum Tumble Dryers — are at your disposal. Send or 
bring your test materials. For complete information call 
(Stroudsburg — Hamilton 1-7500) or write George 
Sweitzer at our East Stroudsburg Headquarters, -.09 
Hanson Street. 1s 


Patterson Kelley 


Chemical and Process Equipment Division, East Stroudsburg, Pennsyivania 


For more information, turn to Data Service card, circle No. 31 
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industrial news 


Progress in saline water conversion 


It is estimated that we will require 
nearly 600 billion lons of water 
per day by 1980, more than double 
our present demand. Recognizing the 
ak and the benefits to be gained 
from saline water conversion, Con- 
gress enacted the Saline Water Act in 
1952, and extended it by amendment 
in 1955 to provide for a program of 
research a development having as 
its primary objective the development 
of economical methods of producin 
fresh water from sea and bracki 


waters. The De nt of the In- 
terior, through Office of Saline 
Water, 


nsors scientific research 
and through Federally- 
financed contracts and grants, by re- 
search in Federal labs, and by stimu- 
lating and coordinating private acti- 
vities in this field. 

In 1958, a new law authorized con- 
struction and operation of not less 
than five demonstration plants to test 
some of the more advanced conver- 
sion processes. Three of these plants 
are to be sea water plants to be 
located on the West Coast, the East 


Axial 
Drive Compressor 
Condenser- 
M 
elter 
Spray ice-Brine 
Freezer Separater |= 
— 


OsEPH J. STROBEL, 
Chief of Processes 


Division, 


Office of Saline Water, Interior Dept., Washington, D.C. 


and the Gulf Coast; the capa- 
cities of two of them are to be not 
less than 1 million gal./day. The 
other two are for brackish water con- 
version—one to be located in the 
Northern Great Plains, and one in 
the arid Southwest; the capacity of at 
least one of these is to not less 
than 250,000 gal./day. 

The minimum thermodynamic en- 
ergy requirement for separation of 
fresh water from sea water is about 
2.8 KWH 1,000 gal., regardless 
of the method used. This is for an 
ideal process: every real process will 
require more than the minimum fig- 
ure, and it appears that about four 
times this theoretical minimum is the 
best that one could hope to attain. 
Thus, the energy requirement alone 
for any real sea water process will not 
be less than 12 KWH per 1,000 gual. 

conversion processes were 
listed for study: this list was then 
narrowed down to six- 
teen. The field has su uently been 
further reduced and ra, classified 
under five types: 


Purge 


Refrigeration 
Compressor 


Fresh Water Out 


“ater Brine Out 
=> 


Sea Water In 


Figure 2. Direct freezing process. 
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Figure 1. Solar still of simple design. 


fuels; 

tion; 

Ses; 

7 ation freezing; 

Other electrical, or phy- 
sical conversion methods. 

Solar distillation 

Major problem in solar distillation 
is reduction of equipment costs. Pro- 
totypes of various existing and im- 
pore designs are being installed for 

development by Battelle Insti- 
tute at a research station recently 
established near Port Orange, Florida. 

A solar still of simple design is 
shown in Figure 1. This is a shallow, 
glass-covered evaporating tray. Solar 
energy is absorbed on the black bot- 
tom of the tray; this results in distil- 
lation of the saline water into the air 
space above the liquid. The vapor 
condenses on the sloping glass covers, 
and distilled water runs down the in- 
side of the glass sheets to channels at 
the edges of the tray. 

Several types of solar still are being 
evaluated at the Florida site. First 
pilot plant to be constructed there is 
a deep-basin still with a 2,500 sq. ft. 
area, Designer was George Lof. Two 
other proto , one of 2,500 sq. ft. 
of 500 sq. ft. make 
extensive use of 


lastics and are of 
designs proposed by Du Pont. 
Freezing processes 
Use of freezing techniques has cer- 
continued on page 128 


© Distillation usi 
e@ Solar heat disti 
@ Membrane 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


| 
ment 
\ \ \ 
\ 
om! 
\ \ \ 4 
\ 
\ 
| 
| 
S$ 5) 
| 
126 


TURBO -COMPRESSORS AND BLOWERS 


2500 cfm and up 
By Eugen P. Eicher, M.E., Brown Boveri Corp. 


Brown Boveri offers complete com- 
pressor sets including compressor, 
choice of drives and all auziliary 
equipment. Brown Boveri manufac- 
tures all the components, assembles 
and tests the complete sets in their 
own workshops and assumes full 
responsibility for the complete unit. 

Compressors include a full range 
of centrifugal and axial types. Drives 
include steam turbines, gas turbines, 
expander turbines and electric motors. 
(Where hot waste gases are available, 
for example, a combination of motor- 
generator and exhaust-gas expander 
turbine drives has reduced power 
costs 60 to 70%.) Auxiliary equip- 
ment includes gear sets, pressure and 
volume regulators, air and gas cool- 
ers and complete electrical control 
systems. 

Brown Boveri compressor sets are 
used by many leading U.S. companies 
and are backed by engineering skill, 
product reliability, and complete U.S. 
service staff and facilities. 


2500 to 175,000 cfm at up to 60 psi* 
Uncooled centrifugal blowers 


One of two 40,000 cfm centrifugal 
blowers with steam turbine drive in 
@ copper conversion plant, Arizona. 


First developed by Brown Boveri. 
Advantages over reciprocating com- 
pressors in the above ranges: lower 
cost, higher efficiency, less mainte- 
nance, less floor space and clean, oil- 
free air. 


Standard designs are for air or 
non-poisonous, non-corrosive and non- 
explosive gases. Stainless steel impel- 
lers, shafts, etc. are available for 
corrosive gases. High-pressure cas- 
ings and oil type sealing glands are 
available for higher pressures. 

Applications: Blast furnaces, con- 
verters, coke ovens, gas distribution, 
process air and gases, air separation 
plants, sewage aeration, tunnel ven- 
tilation. 


5000 to 80,000 cfm at 60 to 120 psi* 
internally-cooled “Isotherm” 
centrifugal compressors 


== 


Nine-stage ‘‘Isotherm’’ compressor with 
anti-surge power-recovery turbine. 


ompressor driven by a synchro 
nous motor (left) and a waste-gas recovery 
turbine (right) ot o chemical plant. 


“Isotherm™ 


Highest inherent efficiency. Ten 
basic models with 6 to 9 stages per 
casing. Impeller diameters from 
approx. 1 ft. to 4 ft. The larger mod- 
els include a built-in power-recovery 
turbine to allow running at loads 
below the surge limit. 


Stainless steel impellers, shafts, 
etc. are available. For discharge pres- 
sures higher than 120 psi, “Isotherm” 
compressors are followed by an 
uncooled centrifugal compressor or 
other booster. 


Drives: Four-pole synchronous 
motors are generally preferred for 


1500 hp and larger units, other type 
motors for smaller sizes. Speed- 
increasing gears are used with all 
motor drives. Variable-speed steam 
or gas turbines are direct coupled. 
The reliability of “Isotherm” com- 
pressors is proved by hundreds of 
installations in mines, shipyards, 
chemical process plants, air liquefy- 
ing plants, aerodynamics laboratories. 


10,000 to 500,000 cfm at up to 80 psi* 
Axial blowers 


Ten-stoge axial compressor with 
anti-surge power recovery turbine. 


Axio! blower, steam turbine supply - 
ing 70,000 cfm of air i= @ blest furnace. 


Substantially more efficient than 
centrifugal units for large air vol- 
umes where adequate pressure can 
be delivered with a single unit and 
without cooling. The higher efficiency 
allows smaller and better drives and 
lower cost. A power-recovery tur- 
bine may be built in to permit opera- 
tion at volumes below the surge limit. 
Drives. Steam turbines allow sim- 
ple, automatic control through Brown 
Boveri pressure-oil governors with 
pressure or volume regulator. Brown 
Boveri gas turbines and electric motor 
drives of all types are also available. 
Applications: Gas turbines, wind 
tunnels and chemical plants. In 
Europe, Brown Boveri axial com- 
pressors driven by gas turbines are 
widely used for blast furnace air with 
substantial power savings. 


*Capacities for single machines. 
Higher discharge pressures can be 
obtained by combining various types 
of equipment in series. 


BROWN BOVERI 


U. S. Sales and Engineering: Brown Boveri Corp., Dept CP9, 
19 Rector Street, New York 6, N.Y. Agents in 27 U. S. ctttes. 


For more information, turn to Data Service card, circle No. 68 
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Four-stage centrifugal compressor. 


RENNEBURG 


PROCESS EQUIPMENT 


‘for the Chemical Industry 


INSTRUMENT 
“Nerve center of a 
large Renneburg de- 
— and equipped 
| plant. Includes 
furnace pyrometer; 
temperature indicati 
recording and cont 
=. 
meter; and start-stop 
push ‘button stations 
with signal lights for 
each machine. Audio- 
howlers warn operators 
of essing 
ulties. 


TWO RENNEBURG HEAVY: 
DUTY ROTARY UNITS— 


COMBINATION AMMON : 
IATOR-GRANULATORS 


PRESSES 


ORYERS 


(Au & Steam) FURNACES 


PILOT PLANTS - 


COOKERS REACTORS. 


KILNS + COMBUSTION EQUIPMENT + CALCINERS + FANS + COLLECTORS 


AIR POLLUTION CONTROL SYSTEMS + AMMONIATORS* + GRANULATORS* 
PUG MILLS « EVAPORATORS + MIXERS + ELEVATORS - CONVEYORS - ROASTERS 
*TVA licensed Monvfaecturer 


2639 BOSTON STREET, BALTIMORE 24, MD. 


For more information, turn to Data Service card, circle No. 60 
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tain inherent advantages, such as a 
lesser tendency towards scaling and 
corrosion because of the low tempera- 
ture involved, and the lower value of 
the heat of fusion as compared to the 
heat of vaporization. Freezing 
cesses can also be operated at ie 
temperature differentials. 

Figure 2 illustrates one version of 
a promising process being investi- 
gated by the Carrier Corp. Sea Water, 
cooled to 32°F. in the heat exchanger, 
is dispersed to evaporate a sufficient 
quantity of water to produce an ice- 
brine slush. The slush flows to a sep- 
aration column, and the concentrated 
brine is pumped through the heat 
exchanger to waste. The ice goes to 
the top of the column, and a scraper 

ushes it to the side. The vapor 
ormed in the freezing operation is 
cape to a higher pressure and 
condenses on the ice. The condensed 
vapor melts the ice, and the melted 
ice becomes the potable water prod- 
uct. 

The major technical problems in 
this system are said to be removal of 
the occluded brine from the ice crys- 
tals with a minimum loss of fresh 
water, and satisfactory operation of 
the freezer. Equipment of this type 
has successfully produced 100 
Ib./hour of ice from sea water. Car- 


rier, under OSW contract, is presently 
building a 15,000 gal./day pilot plant 
incorporating all components the 
complete process. 


Figure 3. Electrodialysis—schematic 
diagram. 


Another approach, direct freezing 
—secondary refrigerant, is now being 
investigated at Cornell University. In 
this cycle, an immiscible refrigerant, 
such as butane, is vaporized in direct 
contact with salt water to form ice. 
The butane vapor and ice crystals 
rise to the top of the salt solution. 
The butane gas is withdrawn and 
compressed, and the heat of compres- 

continued on page 130 
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Each 8’ diameter x 50’ 
tong with 50 HP fluid 
PROCESS 
\ OVER 80 Yrars 
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OOL IDEA 
for | 


HOT LINES 


Adsco Corruflex Packless Expansion Joints, 
of course. 

This unusual photograph illustrates the 
tremendous stresses which must be absorbed in 
process piping. Adsco Corruflex Expansion 
Joints are custom-engineered for your 
particular piping problems. 

These joints with stainless steel bellows were 
designed and manufactured for Callery 
Chemical Co., Muskogee, Okla., as an integral 
part of Callery's high-energy fuel plans. 

Adsco also makes bellows of carbon steel, copper, 
Hastelloy, Inconel, Monel, nickel, alaminum, 
and many other metals. 

Corrufiex Expansion Joints are availabie 
in sizes 3” and larger, with sleeves, for tempera- 
tures from 400°F below zero to 1600°F and 
higher, and for pressures from full vacuum to 1008 
psi and above. Write for Bulletin 59-50. 


ADSCO DIVISION 


World's Oldest and Largest Manufacturer of Expansion Joints 
20 MILBURN ST., BUFFALO 12, N.Y. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


For more information, turn to Data Service card, circle No. 34 
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sion is utilized to melt the ice after 
it has been washed free of salt. Lab- 
oratory results are said to be prom- 
ising. 
Membrane processes— 
electrodialysis 

An electrodialysis cell, shown sche- 
ey in Figure 3, consists of a 
sandwich of alternating cation and 
anion permeable membranes. On the 
application of an electric current, ca- 
tions pass through the cation mem- 
branes, whereas the anions move in 


AFTER PAST PERFORMANCE.. 


a) Chemical Operations 


~ 


Figure 4. Schematic diagram of long 
tube evaporator. 


anion membrane. Thus, the water 
passing between alternate membrane 
pairs is depleted of salt, while that 
passing through the intervening pairs 
is enriched. ine 
Electrodialysis equipment, 
cated by Ionics, Inc., has been tested 
on brackish water in Arizona and 
South Dakota. In each test, the salt 
content of the water was reduced to 


Vitro means sound engineering —right from the start. Proof that quality about 350 ppm; no indication of 
and experience are always rewarded. Government and industry resins 
. both need quick start-up, operating plant economy, and design »" The "“Ofice of Seline Water now 
that will not kecome dated. has a general program of research 
Almost any job takes skill. As one of the several good process and development in electrodialysis 
under way at the Bureau of Recla- 
engineering firms, Vitro’s important advantage is accomplishing mation Labs, Denver, Colorado. Vari- 
the hard-to-do. This is its added plus. que and 
studies are being made of possible 
engineering the future— improvements in cell design. 


In June of this year, an electro- 
dialysis process was selected for the 
first brackish water demonstration 


NGINEERIN OMPA 
plant. It will be designed to convert 
TH 225 PARK AVENUE SOUTH, NEW YORK 3, tinued on page 182 
A DIVISION OF VITRO CORPORATION OF AMERICA O 
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- miner in Cagcnected 


JN. Corrosion threatened this Chemical Plant, but since the 
introduction of Haveg Corrosion Resistant Process Equipment.” 
HAVE G replacement and doun-time are almost non-existant. 


HAVEG INDUSTRIES, INC. 


900 GREENBANK ROAD + WILMINGTON 8, DELAWARE 


*Process Tanks, Heat Eochanaos. Chlorine Equipment, Towers, Absorbers, Scrubbers, Fraction- 
ating Columns, Fume Re Equipment, Pipe and Fittings, Valves, Ductwork, and Pumps. Write for Cotolegs F-7 and P-11. 


For more information, turn to Data Service card, circle No. 8 
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The automatic solution 


to centrifugal processing is 


BATCH-O-MATIC 


Completely automatic, the Tolhurst BATCH-O-MATIC speeds proc- 
essing and assures product uniformity. For flexible program- 
ming, the control — rovides variable speed and time 
adjustments to exactly duplicate any cycle of operations. 
Compare these BATCH-O-MATIC advantages: 
“CENTER-SLUNG®” SUSPENSION — Tolhurst’s exclusive “Center- 
Slung” mounting provides for the handling of greater out-of-balance 
loads! This allows easy processing of unbalanced loads. Less costly 
foundation is required. 

BOTTOM DISCHARGE — Bottom opening allows solids to be dis- 
charged in seconds, cutting cycle time and freeing the machine for 
extra daily hours of centrifuging. 

VARIABLE BASKET SPEEDS — Variable hydraulic drive provides ad- 
justable aoe and unloading speeds. Crystal damage 
is virtually e through low speed unloading. 

LOW, COMPACT DESIGN — Minimum height is a valuable feature 
when head room is at a premium. 


A DIVISION OF 
American Machine and Metals, Inc. 
Specialists in liquid-solids separation 
Dept. CEPT-959, EAST MOLINE, ILLINOIS 


Please send illustrated details on the BATCH-O-MATIC. (I'd also like infor- 
mation on Tolhurst manual models [_]). 


For more information, turn to Data Service card, circle No. 101 
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brackish water into fresh at a rate of 
at least 250,000 gal./day, and will 
be located either in the Northern 
Great Plains, or in the Southwest. 
Distillation 

The long-tube LTV evaporator, 
Figure 4, is a vertical nest of tu 
with the heating steam outside, 
the liquor inside. The feed enters at 
the bottom and starts to boil part way 
up the tubes. The evolution of 
vapor gives a high velocity to 
the mixture. the 
transfer coefficients obtained are quite 
satisfactory, ranging from about 200 
to 1,000 B.T.U./ hr./sq. ft./F°. The 
top of the tube bundle is surmounted 
vapor-liquid disengaging space. 

iquor only once 

the tubes of any effect, and no liquor 
level is maintained in the vapor head. 
Thus, the residence time in any effect 
is only a few seconds. The evapora- 
tors can also be operated in a reverse 


<A 


Figure 5. Long tube vertical test in- 
stallation at Harbor Island, North Caro- 
lina. 


manner, with the liquid being ev 
rated flowing ane the tubes with 
the vapor separation space at the 
bottom. 

A means proposed for 
control of scale is seeding wi — 
consisting of scale components. 
seeding is accomplished by circulat- 
ing solid particles of the scaling com- 
ponents in ———_ in the evaporat- 
ing liquid. theory is that the 
scale-forming salts, which are on the 
verge of precipitation from the mother 
liquor, will deposit out upon its own 
kind rather than on a foreign surface 

continued on page 134 
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CROLL-REYNOLDS’ 


if you never heard of a CONVACTOR, do not be surprised. 
It is an entirely new design of special condensing tower 
which offers important advantages in some processes. 

In the refining of edible oils it recovers fatty acids, most of 
which were formerly waste. It offers the additional advan- 
tage of totally eliminating stream pollution from this 
source or the expense of cleaning cooling towers which 
collect such deposits. It has similar application in fatty acid 
stills, some other types of distillation processes, dryers, 
and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 
@ vacuum cooling chamber. One condenser is of conven- 
tional barometric design, the other a highly improved § 
condenser working on the jet principle. The latter con- 
denses the vapor from the process and discharges directly 
into the vacuum cooling compartment where the heat of 
condensation is immediately removed. The cold water is 
then recirculated through the same jet condenser. The 
flashed vapor from the cooling operation is condensed in 
a conventional barometric condenser using water from a 
river, cooling tower or other industrial source. Periodic 
blow-down or continuous bleed-off from the flash chamber 
permits recovery. Several large industrial installations have 
been made. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, N.Y. 38, N. Y. 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET 


WATER INLET 


FLASH CHAMBER 


STORAGE 
CHAMBER 


WATER OUTLET TO 7 
RECIRCULATING PUMP ff | 


APPA 


For more information, turn te Data Service card, circle No. 47 
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IMMEDIATE DELIVERY 
FROM STOCK 


TANTALUM EQUIPMENT 


SINGLE TUBE TANTALUM } 
‘BAYONET 
“HEATERS 


18” long x 1” dia.; 30”, 48” j 
and 60” lengths x 1'4" 


THREE-TUBE TANTALUM 
BAYONET 
HEATERS 


| 


69” long 
TA” diameter 


TANTALUM 

TAPERED TUBE CONDENSERS 

3” x 2” x 36” and 6” x 2” x 60” 
Here’s another big step in Fansteel’s stock expan- 
sion program to better serve the chemical industry. 
These and other Fansteel tantalum products—such 
as heat exchangers and coil and “U” type heaters— 
are gaining universal acceptance wherever chemical 
processing equipment must be contamination-free, 
acid- and corrosion-proof. Fansteel is the only 
supplier of tantalum equipment who performs the 
entire job—produces the metal from ore, engineers 
the application, designs and builds the equipment. 


Address inquiries to 
Equipment Department, 
Metals and Fabrication Division 


G593A 


FANSTEEL METALLURGICAL CORPORATION North chicago, U.S.A. 


For more information, turn to Data Service card, circle No. 65 
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such as the walls of the evaporator 
tubes. A test installation built 
Whiting Corp., at Harbor Is 
North Carolina, to prove out this sys- 
tem is shown in Figure 5. It consists 
of two forced circulation (FC) evapo- 
rators connected to a small (7-tube) 
long-tube vertical evaporator. The FC 
evaporators are used to concentrate 
the sea water to any desired concen- 
tration, and to prepare the sludge for 
the tests. 

Favorable results have been ob- 
tained in the operation of this equip- 
ment at International Nickel’s station 
at Harbor Island, N. C. A workable 

cle has been established, and the 
sludge recirculation system has been 
operated successfully to control mag- 
nesium hydroxide scale. Also, results 
to date indicate that mild steel can be 
used in a number of evaporator effects. 

On March 2 of this year, this LTV 

was chosen by the Interior 

t as the one to be used for 

the first demonstration plant. This 

will be a sea water conversion plant 

with a design > of 1 million 

gal. /day. Preliminary designs are now 

ing made, based on the research 

and development at Harbor Island. 

ag a Texas, has been selected as 
site. 


Multi-stage flash distillation 
In this system, sea water feed is 
heated progressively to a temperature 


Figure 6. Sea water evaporators at 
Kuwait, Persian Gulf. 


of about 180°F, and then flashed into 
a number of successive chambers 
ating under progressively lower 
The flashed vapor each 
stage is condensed by heat exchange 
with the incoming sea water feed. 
Final heating of the sea water before 
flashing takes place in a salt water 
heater. Figure 6 shows a 4-stage plant 
of this recently compl by 
Westinghouse at Kuwait on the Per- 

sian Gulf. 
On May 14, 1959, selection of this 
process was announced for the second 
continued on page 136 
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RASH-TYPE EVAPORATORS 


PACKING 


All the facts about 


HARSHAW 


Contained in this comprehensive booklet 
discussing the application of Harshcw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 

1. The Tellerette Shape 

2. Physical Characteristics 

3. Lower Capital Investment and 

Operating Cost 

4. Low Weight 

5. Reduced Tower Height 

6. increased Tower Capacity 

7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohic 
Branches in Principal Cities 


copy...Use this convenient 


Send today free 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


Please send me ________ copies of your booklet, “Harshaw Tellerette” 


City Zone. State 


For more information, turn to Data Service card, circle No. 33 
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from a New Process 


4 


E’s sodium reduction 

process is now producing both 

saturated and unsaturated alcohols ad 
that have never before been commercially : 

available. The flow sheet shows the principal 
equipment in the reactor system. which is designed + 


for maximum safety, as well as efficient operation. ie 
high yields and product flexibility. Plants are 
designed for large volume runs of a variety of 
oils, as well as for semi-commercial and 

pilot batches of special oils. 


For further details on this process, or any = 
fatty alcohol plant, contact 1*P* E’s 
Process Plants Division. Dept. P _. 


2 LISTER AVENUE * NEWARK 5. | 
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sea water conversion t. This will 
be a 1 million ./day installation 
located on the West Coast. Heat for 
the plant may come from an AEC 
experimental heat reactor built 
at the same tion. 


Economics 
Conversion costs are be- 
ing reduced. At the en 
cost of obtaining water from natural 
sources is rising. It is believed that, 
if the cost of converted water can be 
brought to as low as a dollar per 
1, ms, a number of industrial 
uses be made. If it can be further 
reduced to from 50 to 60 cents per 
1,000 , then municipal uses, 
ially to supplement existing sup- 
lies, can be expected. Costs of water 
the brackish water plants can be 
expected to be lower. Converting sa- 
line water for irrigation uses is a more 


produce water in the dollar per 1,000 
lion range. Present cost trends are 
i ted in Figure 7. 


of the National Capitol Sec- 
tion of A.I.Ch.E, on July 20, 1959. 


Marketing of a special insoluble sul- 
phur will be done by a joint com 
just formed by Stauffer Chemical and 
Kali-Chemie A.G. A plant to be built 
at Hanover, Germany, it is antici- 
pated, will be in production by Janu- 
ary 1960. 


The anhydrous lithium chloride 

into full production at Hender- 

ion, iovade. It will be used in metal 

products manufacturing, as well as 

other industrial applications. / 


| 

\ 

Figure 7. Cost of converted sea water. 

difficult problem, since costs for the 

water must be reduced to as low as 

a 12-15 cents per 1,000 gallons. The 

demonstration plants are expected to 
Condensed from a talk “Progress in 

| Saline Water Conversion,” before a 
> CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) lf 


News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, 


Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


W. H. HOLLEN-—Sates ENciveer 


Mr. Hollen has been with National 
Carbon Company since 1955 when 
he graduated from Fenn College with 
a B.S. Degree in Chemical Engineer- 
ing. 

He has worked on the develop- 
ment and design of chemical process 
equipment, and worked directly with 
users on the installation of carbon, 
graphite and “Karbate” impervious 
graphite equipment. Recently, he has 
been named field sales engineer cov- 
ering the mid-continent states. His 
headquarters are in St. Louis. 


NEW CATALOG AVAILABLE 
ON IMMERSION TYPE 
HEAT EXCHANGERS 
A new 12-page catalog on immer- 
sion type heat exchangers and 
circulating steam jets is available 
from National Carbon Company. 
It contains complete information 
on application, installation and 
operation of standard plate, bayo- 
net, and coil type exchangers, plus 
circulation steam jets. Write for 
CATALOG NUMBER S-6620. 


Shield Device and ‘Union Carbide” 
are registered trade-marks of 
Union Carbide Corporation. 


UNIQUE INSTALLATIONS SHOW 


ADAPTABILITY OF “KARBATE” 
PLATE EXCHANGERS 


LIQUID 


RISER PIPE 


Wii PLATE TYPE 


“KARBATE” PLATE HEATERS 
USED IN STARCH 
MODIFYING PROCESS 


In 1956, nine 94” long 
“Karbate” impervious graphite 
plate heaters, style VVFS-2, 
were installed in a starch modi- 
fying tank. The complete cor- 
rosion resistance and rugged 
construction of this type of 
exchanger were factors for its 
selection in this application. 
Steam is used as the heating 
medium. 

On the basis of this instal- 
lation, four additional starch 
modifying tanks were equipped 
with “Karbate” plate type units 
in 1957. 


DISTRIBUTING 
WEIR 


“KARBATE” PLATE EXCHANGERS 
USED AS TROUGH COOLER 


“Karbate” plate exchangers, style 
VVUS-2, are used to cool 85 to 
106% phosphoric acid produced by 
the thermal process. The standard 
plate type exchanger is fitted with 
“Karbate” impervious graphite side, 
end and drip plates to form a trough. 


Troughs are installed at a slight in- 
cline permitting the acid to flow 


down the fins. The number of plates 
in series and/or parallel depends on 
the cooling required. Some instal- 
lations are handling acids having 
inlet temperatures of 400° to 450°F. 


For more information, turn to Data Service card, circle No. 102 
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Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Pa. 


One of five Sprout-Waldron Pneumatic “curb service i i 
Aluminum Bulk Trucks for handling modern $3,000 
polystyrene pellets in Cosden Petroleum’s ond aden refinery in background, 


SPROUT-WALDRON BULK TRUCK 
HANDLES POLYSTYRENE PELLETS 


A recent announcement by offi- 
cials at Cosden Petroleum Corpora- 
tion, Big Spring, Texas of a new 
delivery concept, “curb service 
marketing” is arousing considerable 
interest throughout the plastic in- 
dustries. The revolutionary mar- 
keting plan involves a delivery of 
polystrene pellets by special high- 
way transports direct from the pur- 
chasing plant to the customer. 

The key to the new concept is 2. 
group of five 28’ pneumatic alumi-' 
num bulk trailer units designed and 
built by Sprout-Waldron. Each of 
these trailers has a capacity of 
1,182 cubic feet which is equivalent 
to 34,000 Ibs. of polystyrene pellets. 
The high powered unloading sys- 
tem permits delivery to the cus- 
tomer at the rate of 30 tons per 
hour. Delivery and storage in bulk 
cuts down on fringe expenses such 
as unloading, warehousing, mul- 
tiple handling and contamination. 
Bulk storage also permits instant 


inventory determination. Storage 
bins can be located at the most 
suitable point in the plant since the 
pneumatic unloading system built 
into the trucks permits delivery 
anywhere a pipe can be run. 
Recent completion of the new, 
polystyrene plant is said to make 
Cosden Petroleum the first produc- 
er able to integrate all phases in 
the manufacture of this basic mate- 
rial. Both general purpose crystal 
polystyrene and high impact poly-, 
styrene are being produced. The 
styrene monomer used in manu- 
facturing polystyrene is produced 
in an adjacent plant also owned 


For more information on 
how Sprout-Waldron pneu- 
matic bulk trucks may fit your 
application, write for Bulletin 
205. cop/102 


For more information, turn to Data Service card, circle No. 51 
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A 30 percent expansion in electrolytic 
manganese facilties at Foote Mineral 
is in the works, with completion ex- 
pected by the first of 1960. The new 
construction at the larger of the com- 
pany’s two Knoxville, Tenn. plants 
will supply demand for 

manganese in stainless and mild 
steels. 


Six thousand pounds of a polyphenyl 
ether will be supplied by Monsanto 
to the Air Force under a contract re- 
cently awarded. The fluid is one of a 
group developed by the company last 
year and announced by the Air Force 
as a major advance in fluids research. 
It remains liquid and retains its lubri- 
cating ability at temperatures up to 
900°F, while high temperature lubri- 
cants now in use have a limit of about 
500°F. The fluid will be evaluated 
for use in future hypersonic aircraft. 


New hydrogen treating system placed 
on stream by United Refining at War- 
ren, Pa., refinery, is designed to up- 
grade virgin naphtha used as feed 
stock for reforming into high octane 
gasoline. The Unifining system, de- 
signed by Blaw-Knox, is applicable to 
a wide range of petroleum products. 
It consists of stripping tower, horizon- 
tal flash drum and heat exchanger 
train, vertical heater and reactor. 


ion of four major AEC facili- 
ties by Union Carbide will continue 
under an extension of an existing con- 
tract until 1964. Under the cost-plus- 
fixed-fee contract Union eed Nu- 
clear Co. operates two uc- 
tion plants a and de- 
velopment laboratory in Oak Ridge, 
Tennessee, and the gaseous diffusion 
plant at Paducah, Kentucky. 


Construction of a $% million contact 
sulfuric acid plant at Cairo, Ohio, will 
be undertaken by American A 

tural Chemical. The plant will use 
elemental sulfur as a raw material, 
and will use Monsanto Chemical Co. 
vanadium sulfuric acid catalyst. 


For more information, circle No. 38 > 
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TEFLON HTPALON NEOPRENE 
FORMICA BRONTE Gaara 

Gone: 


HENRY C.ISELI 


ECO pumps are being sold in 47 different 
a outside of the “Iron Curtain.” 
examples are 316 Stainless 

Pumps 
TEFLON} trim for handling - 
Nitroglycerine Aktiebolaget, 
Sweden—the business founded by Alfred 
Nobel of the world famous Nobel 
Peace Award. 


Also—a recent order for 14 ECO. 


Carpenter-20 Stainless 
from India, for Atomic Energy 

applications. 

And another application of ALI-CHEM 

Pumps by Aktiebolaget Bofors of the 

2nd World War Bofors Gun fame. 

ECO under the direction 

of Mr. Jose; — mrt State Build- 

ing, New York, N. 


ECO Midgets Serve Green Giant 


Thirteen ECO 316-Stainless 
Steel Pumps with Neoprene impellers, 
carbon bearings and chemically imper- 
vious TEFLON Packings are helping to 
Green Giant Peas and other 
Thee little at Minne- 
sota. ittle ning 
and preservatives. offer positive 
non-contamination of taste, , color 
and purity of product; provi — 
dependability and much longer service 


life than previous pumps. 


This new engineering development of 
ECO Engineering Company is highly vis 
designed to flows of vis- 
= cous (up to 250 9 200,500 
pense with positive metering 
in to 2 gpm. To 
thin Vac Valve 
the viscous mass to collapse into the 
vacuum pocket, providing a constant 
supply in the chamber for positive 
dispensing with ible metering 


Revolutionary Advantages 
The ECO Gear-Vac Valve offers a 
novel and distinct contribution to process 
equipment technology. 
It eliminates the need for heating such 
viscous 


before through the 
valve as is the case with cum 


me pl 
valves. It also eliminates sluggish | 
bob made. 


Linear, Bubble-Free Flows 

Flows are linear, bubble-free and can be 
accurately varied at will—as contrasted 
with the performance of plug valves 
which, when used to control flow, yield 
greatly reduced, reg! and spasmodic 

ws. ECO instead of 
restricting passage media, develop 


Also, when used to dispense hhh vis- 
cous, adhesive or cohesive media, there is 
no leakage past the gear train. Hence it 


eel travel), and motor- 

th pulley, sprocket wheel 
or oPtienible shaft — for remote or proc- 
on constant or 


Simplicity of Design 

This unit represents features of design 
which offer rapid and bp ~ accessi- 
bility to bearings and train. It 
regularly features stan 50 lb. ASME 
3 in. flange on suction side oy connection 
to tank, Hy = ete. Tapered conical 
offers minimum resis- 
tance to - 4 media. Threaded dis- 
charge is 


MINILAB Rotary Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM Rotary Pumps CENTRI-CHEM Centrifugal Pumps 
PUMPMOBILE Portable Pumping Units 
GEARCHEM Gear Pumps CHEMICAL FAUCETS Factory Mutual Approved 


‘ Ask for literature on any or all of these ECO Products 


“Trademark applied for  tduPont Trademark 


be ad 


the in small pumps fou the process industrics 
Pumping Notes New GeAr-Vac Valve 
reduced flows by correspondingly reduc- 
valve in positively stopping flow of media. 
accuracy within + Z percent. Manual er Motor Operated 
ECO Gear-Vac Valves are offered with 
handwheel for manual operation (where 
the amount dispensed may be determined 
A 
Fe 


PNEUMATIC 
TRANSMITTING 
| ROTAMETER | 

offers 
“NEVER-BEFORE” 
features 


Simplified drawing shows 
how Transmitter and 
Rotameter are coupled 


magnetically. As encap- MAGNET 
sulated magnet in float 
extension rod moves ver- EXTENSION ROD 
up or down, fol- 
lower magnets in arm 
follow movement. Mag- vues PLOT 
net arm operates bail FLOAT STEM 
pilot in Transmitter Unit 
which controls air pres- | — 
sure for accurate trans- TRANSMITTER UNIT 
"mission of rates of flow. 
SK Model 58 Pneumatic 
Transmitter with SK 
Sateguard Rotameter. 


Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s Instrument Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these “‘position-balance”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 
¢ Calibration adjustments are simple without cams, special devices. 
* Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 
* Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 
* Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 
« Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 
« Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 


— For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 


Schutte and hoerting COMPANY 


INSTRUMENT ct 
2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


For more infermation, turn to Deta Service card, circle No. 115 
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industrial news 


An expansion of terephthalic acid, 
ethylene and ethylene oxide 
= is being completed by 

tsui Petr ge Ltd., 


has doubled its production 

ee the to about 30 million pounds a 
ct is ultimately con- 

ge to Terylene polyester in 
Japan under Im Chemical In- 
dustries doubled in ca- 
pacity is lene glycol plant, 
while the ethylene j is be- 
ing expan to about 26 million 


pounds a year capacity. 


Two new major scientific divisions, 
High Energy Physics and Solid State 
Science, have been established by 
The onne National Laboratory. 
The High Energy Physics Division, in 
order to investigate the properties of 
unstable icles from which matter 
is made, begun construction on a 
12.5 billion electron volt particle ac- 
celerator, the Zero Gradient Proton 


seem are The new two 


1960. The project was brought about 
inreased consumption 
and paper industry. 


A multi-million pound ester plant is 
being added to Colton Chemical’s 
(Air Reduction) installation at Elkton, 


new t will manufacture dibutyl 
dibutyl phthalate, and other 
products used in emulsion systems. ~ 
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ephthalic acid plant, which uses 
30 Amoco Chemicals xylene oxidation 
is 
ARM WITH UMEAR 
FOLLOWER ADJ. 
Synchrotron (ZGS). Solid State Sci- 
ence Division work includes the de- 
velopment of materials which can 
withstand conditions of temperature, 
pressure, and radiation exposure that 
divis 
gonne where studies are conducted 
. on the peaceful applications of atomic 
energy. 
Enlargement by 50 percent of the 
sodium chlorate plant of American 
Potash & Chemical at Aberdeen, 
| Uranium Reduction Company has 
authorized a $2 million expansion of 
| its Moab, Utah, plant. Under a re- 
cently negotiated AEC contract, one 
of the existing acid circuits will be 
converted to a carbonate leaching cir- 
; | cuit utilizing autoclaves. 
Quica 
| DOUSt In Capacity 
been made necessary as a result of 
widening use of polyvinyl acetate and 
copolymer resin emulsions in paint, 
- and adhesive industries. The 


Rocket Man Learns How 
put CONTROL 
CONTROLLED DISPERSION 


A near-discouraged manufacturer 
of solid rocket fuels used the 
equipment shown at right to prove 
to himself some principles of 
blending which often elude proc- 
essors that are willing to settle 
for less than controlled dispersion. 

His problem? Unless thorough- 
ly and uniformly mixed, the fuel 
components would not ignite and 
burn evenly. Failure here could 
jeopardize vastly expensive 
rocket components, cause mis- 
firings and hazardous operating 
conditions. In addition, the com- 
pleted mix must be quickly cased 
or enclosed to reduce hazard. 

Mix-Muller handled the second 
problem quickly and efficiently 
—because all Mix-Mullers are 
equipped for fast, automatic bot- 
tom discharge of the mix. 

At National’s fully equipped 
performance laboratory this man- 
ufacturer was able to achieve the 
desired blend of components 


through a process of trial and 
error and elimination of variables. 
He found Simpson Mix-Muller to 
be uniquely adaptable for pin- 
point control over mixing prop- 
erties. He found too, that the 
Simpson Mix-Muller is specifi- 
cally designed and can be eco- 
nomically equipped for the out- 
of-the-ordinary mixing jobs which 
are daily becoming more ordinary. 

This manufacturer is a satisfied 
Mix-Muller user today. You can 
purchase the same basic mixer 
which he is using for as little as 
$1549.00.* Or, in stainless steel 
pan and interior, for less than 
$2995.00. * 

Why settle for less-than-perfect 
blending when you can perfect 
your own controlled dispersion 
process for less than $1600? Write 
for a list of Mix-Muller users who 
have done so—on over 100 dif- 
ferent mixing applications. And, 
for the Handbook on Mulling. 


SEE OUR ADVERTISEMENT PAGES 1263-1266 
CHEMICAL ENGINEERING CATALOG, 


*Domestic shipment only, FOB Chicago, II, 


simpson 


Machinery Hall Bidg., Chicago 6, Illinois 


GOING: Mix is wetted, dispersion of coat- 
ing media begins as lumps form. 


Smearing, spotulate action 
® breaks up lumps as mulling oc- 


)GOING: 


LF Mix-Muller used in National's Perform- 


ord Mix-Muller can be equipped for special 
mixing jobs: (1) Jocket for pressure or vocu- 
wm or circulation of heet or coolant 


Here's how controlled mulling works: 

Diegrom shows comporative results of 
blending a minute amount of one material 
with lorge t of another material in 
(A) MIX-MULLER and (8) conventional mixer. 
Sevings in raw material, reprocessing time 
and quolity of finished product ore the ovt- 


standing rewords of mulling your product. 


gone os 


For more information, turn te Date Service cord, circle No. 7 
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Mix 


| 
ance Laboratory is typical of how oa stand- ; 
(air-tight cover removed); (2) stainless steel 
interior; (3) explosion proof motor; (4) 
spring loaded Mullers and automatic, bot- 
tom discharge. 
A And Get 
This even 
texture, 
Mix These aa 
Twe Materials dispersion 
in these 
Not This 
boiling, 
uneven and 
wosteful 
dispersion. 
B 
“a 
Ov controlled dispersion for better blends: 
9 


A.LCh.E. candidates 


The following is a list of candidates for the 
designated grades of membership in A.I.Ch.E. 
recommended for election by the 9 we on 
Admissions. These names are listed i 
ance with Article Il, Section & of the Consti- 
tution of A.I.Ch.E. 

Objections to the dection any of Fond 
candidates from Members and Associate M 
bere will receive careful consideration if r~ 
ceived before October 15, 1958, at the office of 
the Secretary, ALChE.. 25 West 45th Street, 
New York 36, N. Y. 


ASSOCIATES 
Aiena, Joseph R., Northridge, Calif. 


Anderson, Roy 

Arzonetti, Robert N., Vernon, 

Ashby, Barry, Cumberland, M 


Lyndon 

Richerd Herman, Huntaville, 
Louis Cambridge, Mass. 
Bell, Emerson H.. Jr., Yonkers, N. 
Bendrick, Edward &., Bethlehem, 
Benson, James A.., N. J. 
Bent, John F., Amherst, 
Bernero, Robert M., Schenectady, 
Bonham, Enos A., ‘Ir., Houston, Texas 
Brainard, Alan J., Willowiek, Ohio 
Brenner, aoe University Heights, N. 
Brinskelle, 7 Jr., Decatur, Ala. 
Broadbent, J ‘Tr., Mt. Kisco, Y. 
Brochstein Patchogue, N 
Bungo, William, Pasesic, N » N. J. 


Y. 


R., Jr., San Pedro, if. 
H 


ames, 
J. qumottanes, Nicholas A., Radford, Va 


Cate, John D., Little Rock, Ark. 
Caum, David M., Silver Spring, Md. 
Childers, Edwin D.. Parma, Ohio 
Clement, James J., Detroit, Mich. 
Cohen, Robert, Bayonne, J. 
Colli, Albert J., Brookiyn, N. Y. 


Waukegan, 
City, N.J. 
. Redondo Beach, Calif. 


Crozier, John 
Cubitt, Robert B. 
Cunningham, Lee I 


Daubert. 
Dickinson, George Trov, Y. 
Dobbins, James B., Decatu Ti 
Dowse, Port Neches, Texas 
‘om C., Jr. ‘Chalmette, La. 


process 


SYNTRON Bin Vibrators, assure a constant flow of com 
supply bins and hoppers to 
ate equipment damage from pounding and 

Their 3600 powerful vibrations per minute will overcome the arching ond bridging of 
the most stubborn materials. 


ticals, etc. from storage and and 


VIBRATORS 


chemicals, pharmaceu- 
ending, and other 


Electromagnetic vibration is instantly controllable to suit conditions and material char- 


istics. 


Electromagnetic design means trouble-free operation and low maintenance. 
SYNTRON Bin Vibrators will save you many times their cost— 


Write for free catalog data 


SYNTRON COMPANY 


116 Lexington Avenue 


Homer City, Penne. 


Other SYNTRON Equipment of proven dependable Quality 


FLOW CONTROL 
VALVES 


VIBRATING 
SCREENS 


For more information, turn te Data Service card, circle No. 17 


142 September 1959 


Driscoll, 
Dunbar, — West Columbia, S. C. 
Dutton, Dennis T., Chester, Pa. 


est Fone J. 


R., Junction City, Wi 


red Eddy, 
R. Charleston, W. Va. 
Francen, L., St. Paul, Minn. 
Frick, Douglas G., Ogdensburg, N. Y. 


Gall, Robert L., Detroit, Mich. 
Garrett, Arthur S., Drezel Mill, Pa. 
Geise, Robert H., Cheektowaga, N. 
George, James W., Allentown, Pa. 
Gilbert, Richard E., Neb. 
Glannon, E. Mark, Allison Park, Pa. 
Goff, David, Pittsburgh, Pa. 

Gold, Steven J., Newark, N. J. 
Greene, Howard L., Binghamton, N. Y. 
Greiner, Burton E., Elizabeth, N. J. 
Griffith, Richard M., Stamford, Conn. 
Gross, George D., Pittsburgh, Pa. 
Gross, William S., Springfield, Mass. 


Y. 


Hages, George, Aliquippa, Pa. 

Haines, Richard Wilmington, Del. 
Haney, Ronald R. —— , Pa. 
Hanson, Norman P., 
Harkins, Alvin E., 


ri Wi 
Hendricks, Patrick T., Lonievitte Ky. 
Hensley, Jerry M., Longview, Texas 
Hessel, James, Cleveland, Ohio 
High, Orval J., Mich. 

Hinson, Kenneth E. Marietta, S. C. 
Hoffecker, Robert B., Ponca City, Okla. 
Hoffman, Terrence W., Hamilton, Ont.. Can. 
Holimer, Alvin, Schu ylerville, 
Holohan, John F., Jr., Pittsburgh, Pa. 
Hougiand, John wW.. Lima, Ohio 

Hump Kenneth K., 
Hundley, Melvin A., Shippingport, Pa. 


Jakubik, Robert F., 


Jones, Roy E., Boulder, 
Junghans, Philip R., N. Y. 


John F., 

Kitto, Clyde W.., Fayetteville, N. 

Klusnick, Joseph Vernon, Detroit, Mich. 

Koltun, Stanley P., Metairie, La. 

Robert B., Gulf breeze, Fla. 
iladelphia, Pa. 


Kunesh, John G., 
Kung, E. Y., Pittsburgh, Pa. 


Lawyer, James D., Choctaw, os. 
George M., West N. J. 

Lieb, Dean E.., Carlisle, 

Liebreich, Joseph A. King “of Prussia, Pa. 

Livingston, Richard J. Topeka, Kans. 

Logan, F. Eugene, Indian Head, Md. 

Love, Frank, Memphis, Tenn. 

Luzar, Ronald V., Bound Brook, N. J. 

Lynn, L., Pittsburgh, Pa. 
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Corbitt mes H , ras 
Cross ot j tH n. Mich 
Dalcanton, David, Canonsburg, Pa. 
Y. Danzer Dean E.. E. St. Lowis. 
Fajans, Robert G., Yorktown, Va. 
- Feren, Conrad J., Chicago, il. 
Q Ferris, Robert R., New Martinsville, W. Va. 
Fitch, Robert H.. Syracuse NV. ¥. 
- 
flowing freely 
Ohio 
amison, Marry W., Jr., Nyack, N. ¥ 
Jentzen, Carl A., North Haven, Conn. 
Johnson, William C., St. Paul, Minn. 
Johnston, Tom R., Kingston, Ont., Can. 
acter Kamm. Gerard, S. Charleston, W. Va. 
Danie! M., Albion, Pa. 
i William J., Tarrytown, N. Y. 
Kennedy, James Tuscola, iu. 
Kinard, Glenn E., Red Lion, Pa. 
Kue N. Y. 
= 
x + = P Mandros, Platon Nick, Charles WwW. Va. 
SPIRAL Maxwell’ Russell, Jr, Pittsburgh, Pe. 
FEEDERS continued on page 144 
c 


FEinc String Discherge Filters 
The Mebloper Compesy, Keotet /owe. 


FOR THE HUBINGER COMPANY... 


STRING DISCHARGE FILTERS solved the problem 


These FEinc rotary vacuum filters were re- 
cently custom built to specifications for The 
Hubinger Company, Keokuk, Iowa. The job 
they’re doing is a tough one... . filtering 
gluten derived from the wet milling of corn. 

The string discharge design was selected as 
the only workable method for cleanly removing 
the thin, high-protein gluten cake which causes 
scraper filters to bog down. Each unit has over 
500 square feet of filter area 


LOW MOISTURE CAKE CONTENT 
Operating continuously, these string discharge 
filters eliminate blow-back and produce a cake 


STRING HORIZONTAL 


eee 


CUSTOM DESIGNED CONTINUOUS FILTRATION 


of low moisture content. Stainless steel con- 
struction helps maintain product purity accord- 
ing to standards established in over 75 years of 
starch production. 


The FEinc filters in this installation are ex- 
amples of how custom-made units provide so- 
lutions to many difficult continuous filtration 
problems in the chemical processing industry. 

For help with your problem, see our insert 
in Chemical Engineering Catalog or write today, 
Dept. CEPF -959, for free bulletins and technical 
advice. Simply state your basic requirements. 


SCRAPER 


For more information, turn to Data Service card, circle No. 97 
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FILTR: TION ENGINE RS 
MERICAN MACHINE AND METALS. INC. 
EAST MOLINE bLLINOIS 
. 


Riek, Marvin R., Bast Cleveland, Ohio 
Reeder, John J., Mich. Falls 
from page 142 Rosenheimer, Michael Oscar, N. Y. 


Rampt, Norman, Tenafly, N- J. yde » as well as resins for can 
Fo. Richland uisition, ves Reic 
MeBimorry, Barry Richmond, Calif. Shepherd. Richard line of com: 
Sores Columbus, Mice. Smith, George Newton, Poplarville, Miss. operated as a division of RCL. 
Michaels, George Pittsburgh, Deter, Baten. Reichhold’s expansion 
illington, Richard B., Los Angeles, Calif. vane” ouing ti 
Montagnino, J.C. Hickewile'N. in synthetic resin field, a new 
‘Sparks, Harold L., Nederland, T one-half million dollar formaldehyde 
Gees, Sa, Stabel, Lawrence G.. F.P.0., New "York, N. ¥. 
Moyer, Richard N., Kenmore, N. Y. Stavast, Wilbur, plant gone cn stream 
Joseph B., San Francisco, City, Kansas. Capacity of the new 
jardacei, Joseph I. Albeny, N. ¥. Stuckey, A. Nelson, Jr.. Baton La. facility, the company’s seventh do- 
‘Cite Stump. Rewer, New mestic formaldehyde plant, is 30 mil- 
Sullivan, Gerald A., Detroit, Mici “any The chemical 
O'Neil, J. Roger, Susquehanna, Pa. . ~ will used in the manufacture of 
Taylors Byron Cheriecton, W. Ve. synthetic resins for plastics, adhesives 
Oubre, Ronald J., St, Martinville, La. Thompson John 'W.., Webster ~~ and surface coatings 
Padfield, Don, Houston, Texas Turek, Allen C., Cleveland, 
Peck, W. Perry, Buffalo, avid anamid of Canada 
Peter J., Neck, N. Y. American Cyanamid). Said to be 
Pickard, William R., Waltham, Mase. ; 
Powell, Kenneth E., Corpus Christi, Texas Weiss, William J. Sevennsh, Ge. to augment Cy > 
N. ¥. existing nitric at Wel- 
Wrench, Richard E.. Port Arthur, Tense land, near Niagara Falls, Ontario. 
, in. AFFILIATES y a plant expansion at 
Rickwald, Ronald Diego. Calif Seaton, Ralph E., Allen Park, Mich. the Welland site. 


UNIQUE- PUMP DESIGN 
IN PLASTIC 


STUFFING BOX 
SHAFT SEALS 


ELIMINATES SHAFT LEAKAGE, SCORING, CORROSION 


NEW LOW-MAINTENANCE FEATURES: 


No shaft seals @ No metal sturdy, 
minimal maintenance @ Flexi eae suspended 
solids @ Non- Bovey A @ Non-contaminati iming; high vacuum 
® Operates wet or @ Capacity range Gallons Per Minute 
Vanten Plastic Pumps have for years the toughest 
a problems in process riants, pilot operations, and 
boratories. They do the routine jobs better, and save overall 
costs as well! Low-cost, versatile, simply but carefully engi- 
neered, their combination of radically new design principle 
plus plastic minimizes maintenance, gives complete protec- § 
tion against leakage, corrosion, contamination, abrasion. 
OPERATES LIKE SQUEEGEE ON RUGGER HOSE: | 
all fluid moves in channel between outside of flexible rubber | 
or synthetic liner, and inside of molded plastic or stainless 
bodyblock. Pumping mechanism is rotor mounted on eccentric 
shaft inside liner. At each revolution it creates progressive 
squeegee action on fluid trapped between liner and housing. 


polyethylene, (DuPont), 
WN, bakelite, etc. 


WRITE FOR FREE ye oe TODAY! 


VANTON PUMP & EQUIPMENT CORP. 


DIVISION OF COOPER ALLOY CORP., HILLSIDE, N. 


PECIALISTS IN PLASTIC FLUID HANDLING, PLAST 
UMPS, VALVES, PIPING, FITTINGS, Spectatries 


For more information, turn te Data Service card, circle No. 67 
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-VANTON PUMP SELECTOR KIT NOW AVAILABLE 
new 6page Vanton Pump design 
performance data, size ratings. etc. 
plus pump operating principles. Plastics 
Past hf combination of body block and ; 
provided-for submission of your 


FLUIDICS* at 


It costs less 
with Chemstor 
when you store... 


Chemstor Glasteel Tanks actually cost 
less than stainless steel when you work 
with volumes between ten and thirty- 
five thousand gallons. These are sav- 
ings you can pocket today. 

It takes a little longer for the savings 
to show when you're storing less than 
ten thousand gallons. But the savings 
are still impressive, especially when 
you store corrosives. Savings show up 
in longer service life because of the 
almost universal corrosion resistance 
of Glasteel. Resists all acids (except 
HF) and mild alkalies. 

And in all sizes you have full advan- 
tage of Glasteel’s ease of cleaning and 
ability to protect product purity and 
flavor. 

Vertical and horizontal designs sup- 
plied from 500 to 35,000 gallons’ ca- 
pacity. 


PFAUDLER 


this much of 


this much of 


Specialists in FLUIDICS. 


A new specification sheet makes it 
easier for you to order Chemstor Tanks. 
You can quickly get one of these sheets 
from your Pfaudler representative. 
Write in your capacity needs, open- 
ings, valving, etc. 

The two- and five-thousand gallon 
sizes are stocked for 10-day delivery. 

A new bulletin on Chemstor Tanks 
is now available. 


PERMUTIT inc. 


.. the science of fluid processes 


Heat transfer through 
Glasteel higher 
than most suspect | 


A recent article in Chemical En- 
gineering by Edward J. Ackley, | 
Pfaudler applications engineer, 
demonstrates an important fact: 
you lose little or no heat transfer 
efficiency when you use Glasteel 
for service with viscous, corrosive 
or dirty fluids. 

Mr. Ackley’s findings show that, 
under many process conditions, 
over-all coefficients of heat trans- 
fer for Glasteel are comparable 
to those of materials having much 
higher thermal conductivities. 

For example, when cooling an 
organic liquid the service heat 
transfer coefficient for a Glasteel 
reactor is 91.3% of that for a 
stainless steel vessel. If the liquid 
is viscous, the coefficients for the 
two are almost identical. 

If you missed the article, re- 
quest Reprint No. 531. 

For additional information, 
write our Pfaudler Division, 
Dept. CEP-99, Rochester 3, N. Y. 


Pfaudler Permutit is a world-wide 

company with manufacturing plants in: 
Germany: Pfaudler-Werke A.G. 
Great Britain: Enamelled Metal 

Products Corp. Ltd. 

Canada: Ideal Welding Co. Ltd. 
Mexico: Arteacero-Pfaudler, 
Japan: Shinko-Pfaudler Co., Ltd. 

as well as four plants in the U. S. A. 


*FLUIDICS is a new Pfaudler 
Permutit program that provides 
a modern, imaginative approach 
for handling and processing liq- 
uids and gases more profitably. 


For more information, turn to Date Service card, circle No. 126 
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meeting preview 


Ricnarp G. NEwHALL, Associate Editor 
ACS Applied Publications 


San Francisco—Engineers gather in December 


San Francisco is a city of hills. It 
is a city of views, of cable cars, of 
pe ey It is the financial capi- 
tal of the west. But it is also a state 
of mind. When you come to San 
Francisco for the A.I.Ch.E. Annual 
Meeting December 6-9, you will want 
to take some time out to find what it 
has to offer. 

San Francisco is a com city of 
about 45 square miles 
000 inhabitants located in the hills 
between the Bay and the Pacific 
Ocean at the cat a the long Penin- 
sula. From meeting headquarters at 
the Sheraton-Palace Hotel, it is a few 
blocks to Union Square—the heart of 


From Golden Gate Bridge (upper 
left) to the Oakland Bridge 
(lower right) the heart of San 
Francisco has something to offer 
every taste and interest. 
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the city’s fashionable shopping area, 
and the starting point for cable car 
excursions over Nob and Russian Hills 
to Fisherman’s Wharf. The Wharf is 
both the home port of a fleet of 
commercial fishing boats and a de- 
light to the sea food lover. 

Coit Tower, the Top of the Mark, 
Twin Peaks, or a vantage point on 
one of the many San Francisco hilis 
will give you breathtaking vistas of 
the ocean, the Bay, the white city 
gleaming in the sun, or of bridges 

ng across improbable stretches of 
water. 

The city is noted for its foreign 
quarters. A walk along lower Grant 
Avenue will take you through one of 
the largest Chinese cities outside 
mainland China. There you can ex- 
perience the sights, sounds, and smells 
of the Orient, and there you can eat 
authentic Chinese meals. 


An excursion to North Beach at 
the upper end of Chinatown will take 
you to the Italian section. You can 
stand in Washington square in the 
heart of North Beach and participate 
vicariously in an Italian wedding in 
the impressive Church of Sts. Peter 
and Paul across the way. You can 
visit the Italian restaurants for scal- 
lopini alla marinara, cannelloni, pizza, 
cappellini, or tti, You can 
Bocce Ball Court, where singers enter- 
tain in the bar with arias from the 
Italian operas while a game of bocce 
ball—a frenetic Italian version of lawn 
bowling—goes on in the rear. 

In several restaurants in the city, 
behind an unprepossessing facade, you 
can find the delicate and exotic at- 
mosphere of Japan. There you will sit 
on a matting before low tables 

continued on page 148 
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Blaw-Knox built them all—starting with National Starch’s original plant, and continuing 
with the design and construction of two successive expansions. Responsibility included al! build- 
ings, process equipment and utilities. 


at Meredosia, Illinois 


Nationa: Starch increases polyvinyl acetate 
production 200% in three years 


In 1955 a new plant. . . by spring of ’56 an expan- 
sion that doubled capacity . . . today a second 
expansion that will again double original capacity. 

In all of this dynamic growth National Starch and 
Blaw-Knox have been building together. From the 
first, owner and contractor formed a smooth work- 
ing team as they erected the original plant. This 
same team was put to work again and again as 
National Starch retained Blaw-Knox to design and 
build two plant expansions. ; 

It is the winning combination of men solving 
problem after problem that has kept all the projects 
moving ahead on schedule. 


To learn how Blaw-Knox’s broad experience and 
technical resources can help you with a process, a 
new facility, or plant modernization or expansion, 
contact Blaw-Knox Company with headquarters in 
Pittsburgh, branch offices in New York, Chicago, 
Haddon Heights, New Jersey, Birmingham, 
Washington, D.C. and San Francisco. 


plant builders for industry. . . 


Fot more information, turn to Data Service card, circle No. 24 
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‘ 
er 
‘ 


DELIVERY 


at 
~ your 
fingertips 


Send for 
Heat Exchanger 
Bulletin No. 158-HE 


WITH DOYLE & ROTH 
HEAT TRANSFER EQUIPR 


TIME AND MONEY CAN BE SAVED BY PLACING 
THE COMPLETE RESPONSIBILITY WITH D&R 


Illustrated above is a typical D & R job... designed, 
fabricated and delivered in record time for a major 
chemical producer to expand existing facilities. In 
spite of the variety of the materials required, namely: 
combinations of STEEL, STAINLESS STEEL and 
COPPER ALLOYS, D & R’s versatile standardization 
program enabled the customer to meet his produc- 
tion schedule. 


Regardless of the materials required: 
Steel, Stainless Steel or the Nickel Alloys, 
D & R’s Standardized Equipment Pays... 
*LOW FIRST COST *PROMPT DELIVERY 


DOYLE & ROTH 


---'136-50 TWENTY-FOURTH STREET, BROOKLYN 32, 
For more information, turn te Data Service card, circle Mo. 127 
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San Francisco preview 
from page 146 


your 
saki 
while a like Ja waitress in 
Japanese 


= authentic sukiyaki in front 


wor 
great cities ourmet. San 
to dine out. No matter what your 
favorite dish, you are almost sure to 
ia cnn of the 
restaurants. 
For the more intellectually inclined, 
can turn to the museums, aquari- 
lawns, trees, and flowers of Golden 
Gate Park. Or, visit the art exhibits 
of Honor on a hill overlooking the 
Pacific. Closer to downtown there is 
the city’s stately Opera house with its 
, ballet, and symphony concerts. 
After hours of listening to technical 
papers you may wish to relax along 


At the edge of fabulous China- 
town, the famous cable cars 
begin the climb up renowned 
Nob Hill. 


the night life trail. Ow 
combos in dimly lighted night- 


ous ballrooms—singers of folk music 
and tellers of sick, sick jokes in base- 
ment hideaways—San Francisco has 
them all. 

But San Francisco is more than all 
of these things. It is also the financial 
capital of the West and the heart of 
a great industrial complex that sur- 
rounds the Bay. And much of this 
industry is chemical. 

Some of the largest companies in 
the U. S. have their headquarters or 
at least important divisions in the 

continued on page 150 . 
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HOFMAN STORAGE VESSEL 
Also in sizex from 15 to 20,000 gations. 
A.S.M.E. specifications. 


vacuum. Capaci- ation shield. 
to 200 liters. % to 1080 liters. 
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LIQUID OXYGEN, NITROGEN 
HYDROGEN & HELIUM 
STORAGE & TRANSPORT VESSELS 


Male Coupling & Dust Plug Female Coupling & Dust Cap 


LIQUID OXYGEN QUICK COUPLINGS 
POSITIVE SEAL — NO GASKETS 


~ For low temperature apparatus of the highest efficiency and 
STANDARD CONTAINER STANDARD OPEN DEWAR WELIUM SOLENOID DEWAR structural strength, Hofman Laboratories is your best source. 
Double Wall separated Features exclusive radi- Holds 25 liters hellum Hofman has a large line of standard equipment ready for 
pH | nitrogen = rapid delivery or will build special apparatus to your specifi- 
cations. Whether your requirements are for large-tonnage 
units or small “lab” vessels, contact Hofman. 


Typical users of Hofman low temperature vessels include U. S. 


Bureau of Standards, Naval Research Laboratories, North Amer- 


ican Aviation, Douglas Aircraft Co., Convair, the nation's leading 
universities, and government and industria! laboratories. 


Laboratories, Inc. 


Dept. G, 5 Evans Terminal, Hillside, N. Y. 


WESTERN SLAIR-MARTIN CO., INC., 905 Mission St., So. Posodenc, 
AGENT Cotifornie (Collf., Ariz., N. M.) 

OVERSEAS AIRCO CO., Internationa! Div., 60 E. 42nd St., New York 
AGENT City 


WASHINGTON, D.C. CHARLES 8. HENDERSHOTT, 1026 Seventeenth S!., N.W., 


AGENT Wothington, 0. C. 


For more information, turn te Date Service card, circle No. 128 
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For Industry and Research at Low Temperatures  §& 
> 
~ j 
wr 
oD”, Hofman trailer, sizes up te 4,000 galioas 
: 
FREE! 
WELIUM STORAGE 
CONTAINER WINDOW DEWAR 16 PAGE CATALOG 
copper, 4 wall con- Provides viewing Contains technical infor- 
Capacity 10 to og on mation . . . shows com- 
liters. sample and easy piste tine. 
cess to sample holder. ee 


RECTIFICATION 


We don’t make pop-up toasters or tele- * Silicon 
vision sets—our business is Semicon- 

ductor Power Conversion Equipment 
and Systems. This intense specializa- 
tion assures you of the best rectifier 
equipment it is possible to build—plus 
the flexibility of modifying designs to 
meet specific, exacting requirements. 
Such valuable EXTRAS are evident 
in every Sel-Rex Rectifier installation. 
Send for FREE “GUIDE” to Indus- 
trial Rectifier Equipment. 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


“Complete Semi Power Conversi for any AC to DC application 


_Jacketed Spring Loaded 


PLUG VALVES 


2-WAY OR STRAIGHT 
SPRING LOADED 


LONG ON SERVICE...SHORT ON MAINTENANCE 


H & B’s new fully jacketed spring loaded plug valves feature an inverted 
tapered plug inserted and lapped into the housing from the bottom of the 
valve—then spring loaded. The spring wedges the plug to a perfectly me 
seal, eliminating troublesome leaks. Easy to operate—no big handwheel . 

no freeze . . . no “breaking loose” necessary. Easy to clean. Made in two port 
or multi port design, with any special stop arrangement desired. 


Bulletin J-57 sent on request 
HETHERINGTON & BERNER INC., 711 Kentucky Ave., Indianapolis 7, Ind. 


For more information, turn to Data Service card, circle No. 26 
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Representatives in Principal Cities |. 


Union Square, the heart of San 
Francisco’s downtown shopping 
district. 


San Francisco preview 
from page 148 


area. Giant Standard Oil Company of 
California has its main office in the 
city. Its largest refinery, its main re- 
search laboratories, and much of its 
petrochemical processing facilities are 
across the Bay in Richmond. 

Dow has major plants and research 
burg. Important uction units 
Stauffer and on of its research 
activities are in the Bay Area. Shell 
Development's main tories are 


Brid 


ments into this industry 
are the educational institutions of the 
Bay Region. More than half a dozen 
colleges and universities can be found 
within 50 miles of San Francisco. The 

University of California, has its main 
campus just across the Bay within 
view of San Francisco. Another center 
of science and engineering is Stanford 
University and its affiliate, Stanford 
Research institute, some 35 miles to 
the south. 

The meeting itself has a technical 
program that promises to be ore of 
the best of the year. One of the fea- 
tures of the gathering is a symposium 
continued on page 151 - 
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' For more information, turn to Data Service card, circle No. 4 
A 
nium 
' arts of the Bay Area, we 
i Food Machinery and Chemical, 
General Electric's Atomic Power 
Division, Kaiser Aluminum 
and ical, and others. They range 
in size from the industrial giants em- 
Mes ploying hundreds of chemists and 
F — chemical engineers to the one-man 
dissolving the glass in hot caustic 
| Feeding ideas, technical personnel, 
LOADED—all sizes | hes 
| | 


San Francisco preview 
from page 150 


on Quality Criteria for Catalytic 
Cracking Stocks and Methods of Prep- 
aration. The 12-paper symposium, ten- 
tatively scheduled as an all-day ses- 
sion, is headed by Wheaton W. Kraft. 
Another all-day meeting will be Proc- 
ess Deve by Statistical Meth- 
ods, G. E. P. Box and J. S. Hunter. 
Process Dynamics, E. E. Johnson, and 
Operations Research, R. R. Hughes, 
also promises to be of special interest. 
Among other topics to be taken ap: 
Fundamental Aspects of Chemical En- 
gineering in the Pulp and Paper In- 
dustry, J. L. McCarthy; and Selected 
Heat Transfer Papers, |. G. Knudson. 
A real hi will be another 
major roundtable, no-holds-barred, 
discussion session on Safety in Air 
and Ammonia Plants. It will be held 
in four full sessions on two days. 
Complete details on the 
of the meeting will appear in next 
month's CEP. 


Construction has started on a 50 
million pound a year 

manufacturing unit at Du Pont's 
Beaumont, Texas, plant. The Beau- 
mont plant will produce caprolactam 
by a new process which uses low-cost 
petroleum derivatives. Cyclo-hexylam- 
_- co-product, will also be pro- 


A 66 million cubic feet per day gas 
processing plant near Carstairs, Cana- 
da, wilkrecover approximately 115,000 
gallons of liquid hydrocarbons per 
day, according to plans. The $3% 
million grass roots installation will 
be built under a contract awarded to 
Fluor by the Carstairs Operators’ 
Committee. Completion is scheduled 
for early 1960. 


Candidates for A.I.Ch.E. National 
Office—Correction 

The biography of J. J. Healy, candi- 
date for vice-president in 1960, on 
page 114 of August issue, con- 
tains the sentence, “In his present 

ition on Monsanto's Corporate 
Pamsing Group, he is responsible to 
the president * all of long 
range planning for company.” 
This could imply that Mr. Healy is 
solely responsible for long range 
planning. This is not correct. It is the 
entire four-man Corporate Planning 
Group, of which Mr. Healy is a mem- 
ber, that bears this responsibility. 
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‘LABORATORY 


DRUM DRYERS 


For rapid and contin- 
uous conversion of liq- 
uids and slurries to dry 
solids. G-B atmospheric 
drum dryers provide an 
economical and practi- 
cal means of drying 
many chemicals, 


VACUUM ROTARY 
DRYERS 
For heat sensitive products 


and recovery of solvents. G-B 


vacuum rotary dryers used for 
removal of moisture from 


centrifuged or filtered solids 
at low temperature levels. 


FLAKERS 


For rapid and continuous con- 
version of molten products to 
solid flakes. Fully enclosed or 
open types may be used ad- 
vantageouly to produce many 
products in a flake form. 


These pilot scale units, available in our laboratory, provide the 
means to investigate your process equipment problems and 
demonstrate performance. Consult G-B for assurance of proper 
equipment selection. 


BOSLIN-BIRMINGHAM 


MANUFACTURING CO. INC, 
BIRMINGHAM, ALABAMA 


FILTERS © EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 
For more information, turn te Date Service card, circle No. 18 
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Institute lecturer, 
Colburn Award, 
winners named 


Thomas H. Chilton has been selected 
as Institute Lecturer for 1959. He has 
chosen Nitric Acid by Ammonia Oxi- 
monograph at the forthcoming Annual 
Meeting in San Francisco in De- 
cember. 
Nationally known in the academic 
world and in professional engineering 
circles, the former Du Pont executive 
is i noted for his work on 
transfer, distillation 
and a 
His career with Du Pont dates back 
to 1925, when he started with the 
com as a chemist at the. experi- 
mental station. He later became di- 
rector of the technical division head- 


ment 


He 
tion at Du Pont in order to undertake 
a series of teaching assignments. The 
first of these begins in September, as 
Regents’ Professor in chemical engi- 
neering at the University of California 


retired from his posi- 


This type of work is not new to the 
educator-scientist. He gave extension 
lectures in. the De ent of Chemi- 
cal Engineering at Columbia Univer- 
sity from 1937 to 1941, and since 
1953 has served on the advisory coun- 
cil of the Chemical Engineering De- 
t at Princeton. 
Until recently, Chilton was a mem- 
ber of the board of editors of ACS 


advisory for in chemical 
engineering for a leadin b 
house, he served for 
as a member of the advisory commit- 
tee on grants of the Research Gor- 
poration. 

A past president of A.LCh.E., he 


ing the chemical engineering and met- 


for the coming academic year. 


Y diameter. Shell 1” thick, beads 4" thick. Capacity 30,000 gallons li 
working pressure 250 pounds per square inch. 


Let us quote on your next 
pressure vessel job. Since 1910, we have . 
produced welded steel structures to meet a wide variety 
of industrial needs. Today Posey Iron has the experience, 
facilities and manpower to fabricate vessels of any 
size, type or metal. Write for information about 
our installations in your industry. Your specifications 
and delivery requirements will be rigidly observed. 


POSEY IRON WORKS, INC. 


Steel Plate Division 

LANCASTER, PENNSYLVANIA 

New York Office: Graybar Building 

DIVISIONS: Stee! Plate Fabrication * Brick Machinery and Mixers * Industrial Heating . 
* Iroquois Asphalt Plant + Gray Iron and Steel Foundry + Tunnel and Mine Equipment 


For more information, turn te Data Service card, circle No. 16 
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is 
cditor of Chemical Abstracts for In- 
allurgical research groups. Chilton js one of only five men to receive the 
ook the of technical advi 
took over the post viser Founders’ Award to date. Chilton has 
in 1958. held positions in the local section as 
: well as the top national position. His 
| many other activities include the post 
: of president of the Engineers’ Joint 
Council 
The many honors Chilton has re- 
ceived include the Chandler Medal, 
continued on page 158 
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was 

to National Defense Research 
Committee during World War II in 
the field of and use of 


per, published in the 
A.L.Ch.E. Journal, entitled “Mass and 
Heat Transfer to Single Spheres and 


Cylinders at Low Reynolds Numbers”. 


FABLES 
to help you select 
proper alloy for 
your casting specs 


2K trom pages 6 ond 7 of ovr new General Catalog. No. 3354-G 


— and there's lots more useful information about high alloy castings in our 
up-to-date catalog describing Duraloy Service. SEND FOR YOUR COPY. 


As one of the pioneers in both static (1922) and centrifugal (1931) high alloy 
castings, we have a wealth of experience to focus on your high alloy casting 
problem. Send for our catalog, study it, and then let us help you get the best 
alloying combination to solve your corrosion, high temperature and/or 
abrasion problem. 


EASTERN OFFICE: 12 East 41st Street, New York 17, W. ¥. 
ATLANTA OFFICE: 76-—4th Street, 

CHICAGO OFFICE: 332 South Michigan Avenve 

DETROIT OFFICE: 23906 Woodword Avenue, Pleasant Ridge, Mich, 


For more information, turn te Date Service card, circle No. 48 
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from page 152 
— 
the Egleston Medal from the Engi- 
neering School Alumni Association. 2 
The president's Certificate of Merit 
"Chilton is the eleventh Institute 
woguated in 1946, provides that each | 
ing a 
Sheldon K. Friedlander has been 
presented with the Allan P, Colburn = | \-\"\ | 
Award for his outstanding contribu- 
tion to chemical engineering literature. 
ander was cited for his re- 

The Allan P. Colburn Award (for- -~\(DURASPUN 
annually to encourage in 
contributions to the - publications of 
the Institute, and is limited 
who have not passed their birth- 
day. It is named after Allan 4 
provost of the U: of Delaware 
until his death in 1955. 

pon acting chairman | 
neering. He came to the university in 
1957, after serving at Columbia for 
three years. Previously, he has done 
research at the University of Illinois, 
the Knolls Atomic Power Laboratory, 4 
Harvard School of Public Health, and 

Development Laboratory. He is also 2 Company 
consultant tothe Atlantic Research OFFICE AND PLANT: Scottdale, Pa. 
Corporation. Friedlander’s current re- 
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Need 1 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 


average microns. 
Sturtevant will kelp you plan a Fluid- 

Jet system for your ultra-fine grinding and 

classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


For more information, circle No. 20 


people 


from page 153 


with the assistance of grants from the 
Atomic Energy Commission, the Na- 
tional Science Foundation and the 
Public Health Service. 

The 31 year old educator has writ- 
ten widely for professional journals in 
the chemical engineering field. 

Presentation of the award, which 
consists of a certificate and a plaque, 
will be made at the Annual Meeting 
of the Institute in San Francisco in 
December. 


Ray P. Dinsmore was recently honored 
by directors of Goodyear for his con- 
tributions to the rubber ind when 
he was presented by the of di- 
rectors with a 45-year service emblem. 
Dinsmore, vice president of research 
and his 45th 


with 

career in "has. been 
highlighted the Colwyn Be 

for 1947, 
stitution of the Rubber I 
his work in synthetic rubber, gin 
ing research, development and appli- 
cation. He also received the Charles 
Goodyear Medal for 1955 from ACS 
Rubber Division. 

As assistant di rubber director 
for the US durin World War II, 
Dinsmore org and directed re- 
search and devel ment work on syn- 
thetic rubber for the government, and 
coordinated activities of both indus- 
trial and university laboratories. 

Graduated from MIT in 1914, Dins- 

$ experimental 


more joined Goodyear’s 


Ray Dinsmore (center) receives his 
45-year service pin from Goodyear 
board chairman E. J. Thomas (left) 
and Goodyear president R. DeYoung. 


Department in Akron that same year. 
He has worked for the company as 
compounder, chief chemist at several 
of its plants, and became vice presi- 
dent in 1943. From the Goodyear re- 
search laboratories under his direction 
have come such industry milestones 
as the first rayon cord tire, the Life- 
Guard  saf tube, low 


FORESIGHT: 
Developing the 

solution before the 

problem comes up 


It takes a long time to translate the 
need for a new aircraft into an actual piece 
of flightworthy hardware. It can take forever 
— if its special operating requirements can’t 
be met by known materials and components. 
Few jets would be in the air today if certain 
industrials — like Purolator — hadn't recog- 
nized that difficult operating conditions had 
to be anticipated long in advance. 

A modern aircraft has a maze of circula- 
tory systems: fuel, air, lubrication, paeu- 
matic, and hydraulic lines . ... instrument 
systems, etc. — with filters playing an im- 

portant role in each. In 
high performance jets 
extremes of temperature, 


need to handle chemi- 
cally-active fluids . . . preclude the use of the 
kinds of filters which had proved adequate 
for older aircraft. To fill the gap, our engi- 
heers some years ago developed Purolator’s 
famous porous metal filter medium. This 
type of filter has since been brought to a 
high degree of efficiency. 

Purolator makes these media by a unique 
method of fusing metal 
powders of controlled par- 
ticle size to obtain the de- 
sired porosity. The metals 
used are matched to speci- 
fic service requirements — 
and include all grades of stainless steel, 
nickel, monel, Inconel, Hastelloy, bronze, 
gold, silver, etc. 

We can fabricate these media into almost 
any shape you care to name. We can control 
pore size to within 10% even when down as 
small as 0.2 microns. We can sinter the ele- 
ments to fittings of the same or other mate- 
rials. We can vary wall 
thickness from .015 inches 
up. We can apply thin 
layers of porous metal to 
other types of media. We 
can squeeze 500 square 
inches of filter area into an element 3% 
inches in diameter and 10 inches long. 

Many of these filters can withstand pres- 
sures up to 6000 psi . . . temperatures from 
~420° to 1200°F...severe corrosive environ- 
ments. In addition to aircraft, they're being 
widely used in chemical, nuclear, petroleum 
and other industries — for filtration, con- 
tamination control, separation of liquids, 
and diffusion applications. 

“Filter Media Selection Chart”—giving 
corrosion and temperature factors for all 
known media—is a valuable reference to 
have on hand. Write us—it’s yours free. 


Jules P. Kovacs, V.P. 
Filtration For Every Known Fluid 
PURQLATOR 


PRODUCTS, INC. 
Rohway, New Jersey and Terente, Ontorie, (onede 


For more information, circle No. 93 
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— 
FEEDER 
: cos cou 
Classifies 
1 a Sturtevant Micronizers | 
man grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
4 from % to “4 microns to yr a pressure, flow and struc- 
meet today’s increased prod- sa tural strain . . . and the 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
; Production M 
(13 in. chamber) | 
Neo Attritionel Heat 
Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angies 
to periphery, grind each other by violent impact. 
Design gives instant *accessibility, easy cleaning. 
No moving parts. 
Classifying is Simultaneous 
, Centrifugal force keeps oversize material in i 
3 grinding zone, cyclone action in central section of 
: chamber classifies and collects fines for bagging. i 
Rate of feed and pressure control particle size. | 
Eight Models Available | 
Grinding chambers range from 2 in. diameter | 
laboratory size (44 to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No, 091. 
feed rate of 2250 Ibs. per hr. For another a a . 
firm, a 24 in. model grinds 50% DDT to ie aka, - A 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical y les; | if 
| house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 es ty bo aS: 
Test micronizing of your : 
own material, or produc- i 
tion micronizing on con- 
Sturtevant service. See for 
yourself the improvement , 
ultra-fine grinding can con- "Sat 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CO., 135 Clayton St., 
Boston, Mass. 
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Super-Cushion tire, oil extended ve 
thetic rubber, rubber based pain 
boilable vinylfilms and food 
ing films. He directed the Hee 
that led to Pliofilm. 
He is a director of A.I.Ch.E. 


at California 
who has 
held a number of posi- 
tions in Standard of Cal- 


Humble Oil and Refining’s nets 
Texas, refinery. Oliver has 

named general foreman, Process Det. 
sion. Roquemore and Lander are 
assistant general foremen in the same 
division. In the Technical Division, 
J. E. Lawson is supervising engineer, 
also at Baytown, while D. R. Moore 


named mana synthet- 
ic resin deve t, at 
Goodrich Cc i 


Avon Lake, Ohio, De- 
velopment Center. He 
joined the company in 
1942 as junior chemical engineer, and 
has done considerable poly- 
merization development. 
Reno J. White moves into the post of 
assistant manager of the Fats & Oils 
ment at Blaw-Knox. White is 
the Chemical Plants Division, 
Pittsburgh, Pa. 
Paul H. Squires has been transferred 


to Du Pont’s Washington Laboratory, 
continued on page 156 


Gravimetric? 


Exclusive VIBRA SCREW® has ALL THREE 


STANDARD VOLUMETRIC — For 
mandling all materials, free flowing or 
sucky, at minute-to-minute accuracy in 
capacities from ounces to tons per hour. 


FEEDER-CONVEYOR VOLUMETRIC 
— For heavy duty service in horizontal 
conveying as well as feeding from supply 
pipe or hopper at tonnage rates in screw 
lengths up to 20 feet. 
GRAVIMETRIC — For delivering 
weighed batches directly into process at 
timed intervals in quantities down to one 
ounce and frequencies variable up to 4 
per minute. These intermittent charges 
can be converted into a self-adjusting, 
continuous weight-controlled stream, by 
using a third screw which continuously 
rotates and vibrates. 

Want more information? Write today for 
literature. Or better still, send us details 
of your dry materials handling problem. 


VIBRA SCREW 


156 Huron Avenue, Clifton, New Jersey 


for mcre information, turn to Data Service card, circle No. 25 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 55, No. 9) 


September 1959 155 


Which Bulk Feeder? 
At Esso Standard Oil, Clifton C. Gar- | 
vin, Jr. has been appointed assistant ax > &§ 
in, who i worked as cae * 
operating Baton Standard Volumetric? 
Rouge refinery, will make his head- ba ie 
quarters in New York City. 
Philip W. Pritchett has joined the | 
technical staff of the Esso Research a » 
Lab, Baton Rouge, La. 
J. Q. Cope elected vice president, 
fornia since 1931, was,  Feeder-Conveyor Volumetric? 
in 1950, vice president and director, 
California Research and Development. it 
This was the company formed 7 
erate the Livermore, California, <a 
project. 
California Research, in other staff “d a 
changes, appointed John R. Milne to rf — 
the position of research engineer, 
research, at the company’s ; ma 
E. H. Oliver, VW’. K. Roquemore, and ee ee 4 
| R. Lander have been at 
steps into the position of senior 
—combining vibrated screw rotation 
Edward G. Schwaegerle has been | with vibration of hopper, trough and 
tube — is now available in a new gravi- 
) : metric feeder and a heavy duty feeder- 
= . eonveyor with the same unmatched ac- 
: curacy for precise feeding of dry mate- 
; mals as the original VIBRA SCREW 
: All three are capable of handling a wide 
g range of different and difficult substances, 
il but each is designed to meet require- 
° ments of a specific feeding problem. Con- 
sider these facts about each one: 
| 
) 


Research Develo t Division, 
Polychemicals t. In his 


worked on theory and design of 
plastics processing equipment. 


is given by the committee on - 
tional aid at Du Pont. Clump, a mem- 
ber of the chemical engineering fac- 
ulty at the University, is engaged in 


nuclear en: ing studies at Cornell 
University and at Brookhaven Atomic 
Energy lab, Long Island, 
New York. 


comes to the 
has also worked for GE. 


Wilson C. Rich, Jr. named chief proc- 
ess engineer at J. G. White Engineer- 
ing. He will head the company’s proc- 
ess division. 

William C. Knopf appointed technical 
director, USI Technical 
Center (US Industries). 
Prior to this, he was 
assistant director of re- 
search at International 
Minerals and Chemical 
tor tive years. Knopf also has taught 
in the field yh omy and electrical 
engineering, was assistant dean 
of the Technical Institute at North- 
western University. He is a member 
of the Nuclear Engineering Division 
of A.LCh.E. 


Martin L. Kasbohm has transferred to 
the Tonawanda Laboratories, Linde 
(Union Carbide), and is assistant man- 
ager, Engineering Lab. He was pre- 
viously with the Speedway Engineer- 


from page 155 


Lab. Addition to the Tonawanda 
Lab is Harrison B. Rhodes, Drying 
and Purification Section, Molecular 
Sieve Products. 
J. C. Mohan has been assi to the 
Film Divi plant as and 
development representative. 
R. Wayne Houston t the summer 
at Brookhaven National Laboratory 
as visiting associate chemical engineer 
in the Nuclear Engineering Depart- 


ment. He is in charge of the 

gineering Department, at the Uni- 
versity of Pennsylvania. 

A. G. Fennimore has been named 


, American Cyanamid’s Wil- 
low Island, West Virginia, plant. Fen- 
nimore has held su i itions 


joined the company in 1940. 
Matthew 


A. Killinen moves into the 


Tanks a lot... 


TANKS? We fabricate all kinds, shapes and sizes. Want something 
agitated? We make agitator tanks. Need something pressurized? We 
Storage? We fabricate tan 


fabricate pressure 


for that, too. 


Send today for your free copy of 
our new 16 page catalog — it's 
free. Better still, send us your 


We make our tanks from your ideas — in stainless steel, monel, 
nickel, inconel, aluminum or carbon steel. : 

Tanks of every description . . . corrosion resistant, plain, pressure 
(code), jacketed, storage or agitator — it makes no difference to 
Littleford; each metal has been used since its inception in the fabri- 
cating of Tanks sagations = shape or size. Littleford Tanks are 
tailor made to your specifications. 

When you need tanks, bins, hoppers, or special trucks, remember 
Littleford has the experience and the equipment to produce the 
finest product available. Send your drawings or blueprints to us for 
uotatlon or ask one of our Engineers to assist you in connection 
with your fabricating needs. 


blueprints for prompt estimate. 


LOTTLEFOR LD 


Bros., inc. 
453 EAST PEARL STREET, CINCINNATI 2, OHIO 


For more information, turn te Data Service card, circle No. 73 
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; Parkersburg, West Virginia, and ad- and Coatings in the newly formed 
——— =a post of manager, uct engineering. 
His department in the tock. 
: nical service section. Shroff, who 
on engineering services. Squires, since 
Curtis W. Clump is recipient of a 
$3000 grant to support research proj- 
ects at Lehigh University. The grant 
operations Department, Dow Chem 
operations Department, Dow Chemi- 
cal International. He is manager of position of assistant general superin- 
foreign engineering and construction tendent of the Painesville, Ohio, plant 
pr Hensley recently returned of Diamond Alkali. Killinen’s service 
oe with Diamond dates back to 1930, 
he assisted Asahi-Dow, Ltd. in engi- when he joined the firm as head of 
neering on a styron expansion project. the Magnesium Chloride Department. 
Peter D. Shroff joined Narmco Resins continued on page 157 
| | 
Wee | 
vies 
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b> people in marketing 


from page 156 


Hugh E. Toczek becomes purchasing 
supervisor, Major Subcontracting De- 
apepcy at North American Aviation. 


pany as manager, tracts 
Pro Department. Richard 
Hexter has been named eastern 


manager, engineering 
sales at Badger Manu- 
facturing. Seaver, who 
has been a director of 


American Cysnamid, Boe was 
named executive director. His respon- 
sibility is planning i 


NECROLOGY 
Ray Bonner Worthy, 68, former pres- 
ident of Mathieson Indus- 


taking over this post in 1954, he later 
became consultant to Olin Mathieson 
Chemical Corp. 
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For SAVINGS and 
FLETCHER 


SOLVE YOUR 
PROBLEMS 


Cali on Fletcher to solve your 
toughest problems in centrifugal 
engineering. 


For example, this super-sus- 
centrifugal—the Fletcher 
per-S-Omatic broke through 
the speed barrier. Until it was 
developed, no centrifugal of this 
size existed that achieved 1600 
RPM = 1750 G's. 
This Fletcher centri , with a 
gravity of 1750 G's, is coupled 
with a production rate of 16 
cubic feet per batch. This unit is 
capable 6 production cycles 
per hour. 
The Fletcher 
features infinite variable 
ey by fluid mechanical 
ive. It's completely auto- 
matic—at the touch of a but- 
ton it automatically starts, 
feeds, skims, brakes, unloads 


CHER 


Mien. 


Eliminates all possibility of human er- 
ror. Assures perfect ormance. Com- 
pletely safety Cuts labor 
costs 100% 


Regardless of how intricate the sched- 
ule of centrifugation, the Fletcher Elec- 
Brain thinks it through ail 
the way. 


WHEN in Philadelphia Visit The Fletcher Operating Centrifuge! Exhibition. 
ASK ABOUT THE FLETCHER RENTAL PLAN 


Me GD Hletcher Works, Inc. 


205 Glenwood Avenue 
Send me additional information on the Fletcher Centrifugals. 


CENTRIFUGAL 
DIVISION 


City & STATE 


NAME TIME 
COMPANY 


For more information, turn te Data Service card, circle No. 5 
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of the company. 
R. I. Stirton has been named on 
mercial Development a at i 
Oronite Chemical (Standard Oil of | 
California). Other appointments in- 
clude R. E. Echols, supervisor, mar- 
Louis B. Perillo has joined the 
Thompson - Ramo - Wooldridge Prod- ay Ps 
and 
regional sales manager of the com- aoe Pe — 
pany. His headquarters will be in 
ew York City. 
Philip H. Seaver has been appointed Ls : 
will be in charge of sales 
activities in the Western Hemisphere. a = 
In other personnel changes, Robert E. 
Siegfried takes over as assistant engi- a ar 
Kenneth W. Becker heads the Blaw- Sa 
Knox Chemical Plants Division Chi- 
cago sales force as district manager. FLETCHER ELECTRO-NUMATIC BRAIN 
Prior to this, Becker was district en- 
ginoer, sales, in the midwest territory 
mk 
new markets outside the United | FLETCHER PILOT PLANT CENTRIFUGAL 
States, for the overseas operating divi- compact machine com- ite eile « 
| 
Stanley J. Dumovich has been added curately scaled up to produc. 
to the staff of Air Reduction Chemi- 
cal. He is located at the technical 
A. C. Matthies will serve Enjay, New a1 i ol 
York petrochemicals marketing firm, 
early 1960. 


“Educator, inspiring teacher, vigorous leader, prominent 
engineer . . ." are the words under the name of George 
Granger Brown on this plaque recently dedicated to the 
memory of the former A.I.Ch.E. president at the U. of 
Michigan. 


Esso Research's new Baton Rouge 
pilot plant for “aging” catalysts to 
determine their useful life. 


A stream of am- 
monia molecules 
will generate a 
highly stable cur- 
rent in this tubu- 
lar “heart” of 
Hughes Aircraft's 
new “atomic 
clock."" The 30-Ib. 
clock will neither 
gain nor lose one 
second in a thou- 
sand years. 
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cep camera. 


Myron Tribus (extreme left) of UCLA debating the 
merits of the spiral-type heat exchanger. 


Display of Monsanto's Aroclor heat transfer medi- 
um attracts a meeting participant. 


Six hundred engineers at University 
of Connecticut for the 
jointly-sponsored A.S.M.E.-A.I.Ch.E. 
Heat Transfer Conference. 


During a breather between 
sessions a couple of con- les 
ferees pore over the innards > 
of one of Whitlock’s cut-away 
equipment models. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 9) 


, A. Gudheim and L. J. Monty (I. to r.) 
with a model of Kontro’s Adjust-O-Film. 


A1.Ch.E. president Don Katz makes 
the opening remarks to the banquet- 
eers. Toastmaster, W. C. Beekley, pres- 
ident of Whitlock, Mfg. Co. is seated 
at his left. 
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& 
v 
i BARUFACTURING CO 3 


local sections 


Rocket fuels, nuclear blasts, | 
high temperature, at local sections 


combination as the t, and a It is a + eS on 
low cost steel case. A is vice heavily loaded elastomeric material. 
Nevertheless, for satisfactory perform- 


A charge is usually designed so that 
a constant surface 
tained to i pressure 
as the star perforated charge, have 
the advantage of insulating the case 
from the combustion products, permit- 
ting use of lightweight cases which 
do not lose strength from high tem- 


AJUST-O-FILM 


CENTRIFUGALLY WIPED, THIN-FILM 
PILOT PLANT SIZE PROCESSING UNIT 
WITH EXCLUSIVE BLADE-CLEARANCE CONTROL 

Moximum thermal efficiency 

with high and low viscosity 

materials in one automatic, 

continuous short-time pass. 
Fer 

© CHEMICAL REACTIONS 

© CONCENTRATING 

© DEHYDRATING 

© DEODORIZING 

© DESOLVENTIZING 

DISTILLING 

EVAPORATING 

© HEATING AND COOLING 

© STRIPPING 

Write for information about 

testing your products in Reverse Toper 

our pilot plant; or leasing Model 

arrangements. 


KONTRO for PROCESS CONTROL 
The KONTRO COMPANY, Inc. 


DATE OF THIS NOTICE 


Engineering Progress, 25 West 45th Street, New York 36, New York. 


If your address has changed, please fill out this form and mail to Chemical 


EFFECTIVE DATE OF NEW ADDRESS 


! 


PREVIOUS ADDRESS 


= 
z 
z 


! 

| 

: 
ER 
! 
! 

! 
ile 


Fer more information, tum te Data Service card, circle No. 72 
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“Fertilizer in an ashcan” is the way fuel, liquid oxidizer, Jube systems, er Oe ee 
one controls, etc. quite a problem, and held up this 
was by B. R. Adelman at Approximate composition of typical type of rocket development for some 
. the Southern California Section (R.D. composite propellants is: time. Now, Polaris, Minuteman, Ser- 
Sheeline) in May. The rocket referred om beng 
to is an inexpensive aircraft Jato unit Elastomer (fuel) 23% satisfactorily handled. 
which uses ammonium nitrate-rubber Miscellaneous 2% 
le strengths, 
ility to retain 
temperature ex- 
Solic 
e has a total weight 
igniter. Ibs. Unloaded, it perature before burnout. 
therein lies t weighs about 10 percent of that and Present processing involves mixing 
to them, liq ela to move around raw materials in conventional sigma 
ps, turbir empty, with loading accomplished at blade mixers, casting the mixed pro- 
Cadden chew the launching site. Hauling a loaded continued on page 164 
i 
| | 
| 
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USES SMALL VOLUME 
OF AIR AT LOW 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow c 
acteristics to dry, finel Voy materials which tend to pon 
or bridge in storage. s for all materials and conditions. 

No moving parts; om installation; negligible operating 
Cost; no maintenance cost. 


parercatoe the original diaphragm-type bin level indicator. 
on successful use for over 20 years. ® ROTO-BIN-DICATOR new, 
motor- driven paddle type; opens oo Se under pressure 


Write for literotue 

THE BIN-DICATOR CO. col 

13946-H Kercheval @ Detroit 15, Mich. VAlley 2-6952 


WE SELL DIRECT * PHONE ORDERS COLLECT 


HEAT RESISTANT FINISH 


PROTECTS 
ENGINE SHROUDS 
OF THE 


MARTIN MATADOR 


When USAF TM-61 Martin Matadors are 
recalled for servicing and refinishing, SICON 
Silicone finish is specified because it meets 
the performance required. 

Sicon's ability to withstand high temper- 
atures up to 1000°F. without breakdown has 
won an enviable name for itself in the a‘rcraft 
industry, as well as in many others. 

Write for new SICON Bulletin—Dept. No. 28-l. 


For more information, turn to Date Service card, circle No. 27 
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mac PROCESSING 


MACHINERY 


results in less t 


Heavy Duty Double Arm Kneaders 
1 pint-150 Gal. sizes 


Vertical Mixers 
100 - 1000 Gal. sizes 100 - 2008 Gat. sizes 


Double Planetary Change Can Mixers 
1-150 Gal. sizes 


Wigh Speed Change Tank-Mixers 
80-250 Gal. sizes 


weavy Duty Paste Mixers 
25-1000 Gal. sizes 


Also Ory Crushing and Pulver- 
Mopper 


tar 


Weavy Duty Change 


Can Mixers 
8-60 Gal. sizes 


CHARLES ROSS & SON COMPANY, INC. 


148-150 Classon Avenve, Brooklyn 5, N. Y 
For more information, turn te Data Service card, circle No. 117 
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For more information, turn te Data Service card, circle No. 21 
CHAS. HOSS & SON 
é 
> 
= 1 
{ 
Je 
— 
| 
STRIAL FINISHES COMPANY 
= 


choice of 


Spray Nozzle 
materials 


brass, stainiess steel, 
lead, hard rubber, 
steei, tungsten carbide 
and many others. 


performance 


uniform distribution with 
spray angle, capacity, 
impact and atomization to 
your specifications. 


to improve every spraying operation 


Improve performance, lower spraying 
costs with Spraying Systems spray 

nozzles. Prompt delivery. For complete 
information write for Catalog 24. 


SPRAYING SYSTEMS CO. 
$284 RANDOLPH ST. + BELLWOOD, iLL. 


panne SPRAY NOZZLE DESIGN FOR NEW 
MENSIONS IN CONTROL AND PERFORMANCE 


from blueprint plans 
PUGET SOUND FABRICATES 


STAINLESS TANKS 


... for the Chemical Processing Industry 
on the West Coast. 

You can save on transportation costs, manufacturing 
time and gain the ve cmeepe: A of over 58 years of 
custom fabricating experience when you call on Puget 
Sound as your West Coast source for r process and 
plant equipment in steel plate and 
alloys up to 1”. Send prints for 


prompt quotation on your next job. 


Request Brochure No. M58 

PUGET SOUND 

Chaflimen in Wletals 


3670 E. Marginal Way « Seattle 4, Washington 


For more information, turn to Date Service card, circle No. 44 
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A.1.Ch.E. 
4ist National Meeting 


St. Paul, Minnesota September 27-30, 1959 
PREPRINTS—5O cents apiece 


See program for abstracts and authors 


SYMPOSIUM: Physical Properties of Liquids 
Preprint 22—A Corresponding States Correlation for Higher Molecular 
Weight Substances A. Bondi and D. J. Simkin, Shell Development Com- 
pany, Emeryville, California 

Preprint 23—tliquid, Gas, and Dense Fivid Viscosity of Propane XK. E. 
Starting, 8. E. Eakin, and &. T. Ellington, Institute of Gas Technology, 
Preprint 24—The Viscosity of Liquid Mixtures &. A. McAllister, Lomor 
State College of Technology, Beaumont, Texas 

Preprint 25—Reduced Thermal Conductivity Correlation for Ethylene: Its 
General Application to Gaseous Aliphatic Hydrocarbons and Their De- 
rivatives E. J. Owens and G. Thodos, Northwestern University, Evanston, 
Minois 

Preprint 26—An Experimentally Verified Theoretical Study of the Falling 
Cylinder Viscometer J. Lohrenz, G. W. Swift and F. Kurata, University 
of Kansas, Lawrence, Kansas 


SYMPOSIUM: Mixing 

Preprint 27—<Agitation of Non-Newtonian Fivids A. 8. Metzner, Uni- 
versity of Delaware, Nework, Delaware, 8. H. Feehs, E. |. du Pont de 
Nemours & Company, inc., Penns Grove, New Jersey, H. Lopez-Ramos, 
Monterrey institute of Technology, Monterrey, Mexico, R. E. Otto, Wright- 
Patterson Air Force Base, Dayton, Ohio, and J. D. Tuthill, Salem, New 
Jersey 

Preprint 28—Suspension of Siurries by Mechanical Mixers J. Weisman, 
Nuclear Development Corporation of America, White Plains, New York 
and tL. &. Efferding, Westinghouse Electric Corporation, Pittsburgh, 
Pennsylvania 

Preprint 29—Mass Transfer Coefficients for Solids Suspended in Agitated 
Liquids J. J. Barker and ®. E. Treybal, New York University, New York, 
New York 


SYMPOSIUM: Management of New Product 
Development 


Preprint 31—What Does About New Product Development 
lL. A. Hatch, Minnesota Mining & Manufacturing Company, St. Pavi, 
Minnesota 

Preprint 32—Who Develops New Products? W. £. Kuhn, Texaco, inc., 
New York, New York 

Preprint 33—When is the Development of A New Product Complete? 
F. A. Soderberg, F. C. Huyck & Sons, Albany, New York 

Preprint 34—Developing New Products by Acquisition L. 8. Hitchcock, 
Lauren 8. Hitchcock Associates, New York, New York 

Preprint 35—The Economics of Innovation W. J. Riley, Food Machinery 
and Chemical Corporation, New York, New York 


SYMPOSIUM: Mixing Equipment 

Preprint 40—Effectiveness of Mixing Tanks in Smoothing Cyclic Fluctuo- 
tions E. B. Gutoff, lonics, inc., Cambridge, 

Preprint 41—Small Bench Scale Stirred Reactors for Gas-liquid Contact- 
ing D. Hyman and J. M. Van den Bogaerde, American Cyanamid 
Company, Stamford, Connecticut 


American Ins‘itute of Chemical Engineers 
25 West 45th Street 
New York 36, New York 
St. Paul Preprints—50¢ each—Circle Items Wanted 
3 2 3M 4 


Name 


Address 


Zone 
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THIRD NATIONAL HEAT TRANSFER CONFERENCE 


Fellewing are the papers for the A.S.M.E.-A.LCh.E. spon- 
sored Heat Transfer Conference at Storrs, Connecticut, from 
August 8-12, 1959. 


101 Fluid Mechanics and Heat Transfer in Falling Film Sys- 
tems 
A. E. Dukler, Univ. of Houston, Houston, Texas 


102 Thermal Conductivity of Some Mesomeorphic Compounds 
J. B. MeCoy* and L. 8. Kowalczyk, Uniy. of Detroit, 
Detroit, Mich. 


*Present address—Reichhold Chemicals, {nc., Detroit, Mich. 


103 Appreximate Theory for Film Boiling on Vertical Sur- 
faces 
Y. ¥. Hsu and J. W. Westwater, Univ. of Illinois, 
Urbana, Ill. 


104 Heat Transfer in Saturated Bolling 
Yan-Po Chang and N. W. Snyder, Univ. of Notre 
Dame, South Bend, Indiana 


105 Pepulations of Active Sites in Nuciteate Bolling Heat 
Transfer 
R. F. Gaertner and J. W. Westwater, Univ. of Illinois, 
Urbana, LIL 


106 The Role of Surface Conditions in Nucteate Boiling 
Peter Griffith and J. D. Wallis*, Massachusetts Insti- 
tute of Technology, Cambridge, Maas. 


*Present address—The English Electric Co. Ltd., Whetstone, near Leicester, 


107 Heat Transfer from Pre-mixed Gas Flames in « Cooled 
Tube 
D. W. Sundstron* and 8S. W. Churchill, Univ. of Michi- 
gan, Ann Arbor, Michigan 


*Present address—The Linde Co., Indianapolis, Indiana 


108 The Effect of Electrolytic Gas Evolution on Heat Transfer 
F. O. Mixon*, W. Y. Chon and K. O. Beatty, Jr., North 
Carolina State Coliege, Raleigh, N. C. 
Present eddress—E. |. du Pont de Nemours & Co., Wilmingtos. Del. 


100 Twe-Phase Flew Rates and Pressure Drops in Paralici 
Tubes 
H. L. Foltz and R. G. Murray, Goodyear Atomic Corp., 
Portsmouth, Ohio 


110 A Theory of Lecal Bolling Burnout and its Application to 
Existing Data 
L. Bernath, E. L. du Pont de Nemours & Co., Wilming- 
ton, Del. 


111 Radiant Heat Transfer Through the Atmosphere 
Jin H. Chin* and 8S. W. Churchill, Univ. of Michigan, 
Ann Arbor, Michigan 


*Present eddress—The General Electric Co., Cincinnati, 


112 Condensation on a Horizontal Retating Disc 
K. O Beatty, Jr., North Carolina State College, Raleigh, 
N. C., 8. S&S. Nandapurkar, Bombay State, India 


113 Condensation of a Vaper in the Presence of a Non- 
Condensing Gas 
W. W. Akers, J. E. Crawford* and 8. H. Davis, Jr., 
The Rice Institute, Houston, Texas 
Present address—Magnolia Petroleum Co., Beaumont, Texas 


114 Condensation Inside «a Horizontal Tube 
W. W. Akers and H. F. Rosson*, The Rice Institute, 
Houston, Texas 


*Present eddrese—Univ. of Kansas, Lawrence, Kansas 


115 Lecal Heat Transfer Cecficients and Pressure Drops fer 
Refrigerant-22 Condensing in Herizental Tubes 
M. Altman, General Electric Co., Philadelphia, Pa., 
R_ H. Norris and F. W. Staub, General Blectric Co., 
Schenectady, N. Y. 


116 A Large-Scale Plant Analysis of the Colburn and Hou- 
wen Annlogy 


J. F. Revilock, National Carbon Co., Cleveland, Ohio, 
H, Z. Hurlburt, D. R. Brake, E. G. Lang, Consoli- 


dated Chemical! Industries Division, Houston, Texas, 
and D. Q. Kern, D. Q. Kern Associated, Cleveland, 
Ohio 


117 Temperature Distributions in Solids with Electrical Heat 
Generation and Temperature Dependent Properties 
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R. P. Stein and M. U. Gutstein, Columbia Univ., New 
York, N. Y. 


118 Determination of Core Dimensions of Cross-Fiew Gas- 
te-Gas Heat Exchangers 
P. 8S. Lykoudis and R. M. Shastri, Purdue Univ., Laf- 
ayette, Indiana 


119 Heat Transfer Rates for Paralicl Flew of Liquid Metals 
Threugkh Tube 
0. E. Dwyer and P. 8S. Tu, Brookhaven National Labo- 
ratory, Upton, L, L., N. Y. 


120 Assesament of Heat Exchanger Data 
8S. K. Jenssen, AB Rosenblads Patenter, Stockholm, 
Sweden 


121 True Temperature Difference of 1-2 Divided Flew Heat 
Exchanger 
D. L. Schindler* and H. T. Bates**, Univ. of Nebraska. 
Lincoln, Nebraska 


*Present aeddress—E. |. du Pont de Nemours & Co., Wilmington, Del. 
Present eddress—Kansas State College, Manhattan, Kansas 


122 Organization of Heat Exchanger Programs on Digital 
Computers 
J, J. Taborek, Phillips Petroleum Company, Barties- 
ville, Oklahoma 


123 Heat Transfer with Molecular Sieve Adsorbent: Il. Heat- 
ing with Lengitudinal Finnaed Tubes 
B. D. Phillips, Linde Co., Tonawanda, N. Y. 


124 Heat Transfer with Molecular Sieve Adsorbent: I. Efec- 
tive Thermal Conductivity 
B. D. Phillips, F. W. Leavitt and C. Y. Yoon, Linde Co., 
Tonawanda, N. Y. 


125 Heat Transfer in Baffled, Jacketed, Agitated Kettles 
Gary Brooks and Gouqg-Jen Su, Univ. of Rochester, 
Rochester, N. Y. 


126 Heat Transfer te a Single Cooling Tube in a Moving Bed 
Reactor 


D. J. Loudin, National Lead Co. of Ohio, Cincinnati, 
Ohio, K. O. Beatty, Jr., North Carolina State Col- 


lege, Raleigh, N. C. 


127 Heat Transfer te Sedium-Potassiam Alley (Nak) in 
Peel Beiling 
Niels Madsen* and C.F. Bonilla**, Columbia Univ.., 
New York, N. Y. 
*Present address—Univ. of Rhode Island, Kingston, Rhode Island 
© Present address—Puerto Rico Nuclear Center, Mayaguez, Puerto Rico 


128 The Thermal (oenductivity ef Several Plastics Measured 
by an Unsteady State Method 
W. M. Underwood and R. B. Taggart, Monsanto Chem- 
ical Co., Springfield, Mass. 


Preprints of the above papers may be obtained from the 
American Inatitete of Chemical Enainecers, 25 West 45th 
Street, New York 36, New York. They sell for S0¢ a piece. 
Members of the A.1.Ch.E. or A.S.M.E. Heat Transfer Divisions 
may purchase the entire set of 28 papers fer $12.00. 


j Please send me the following Heat Transfer preprints: , 


102 O 1s oO 120 O 

103 10 15 O 10} 

106 O° 10 O O 123 O 1271 

105 oO O O 123 128 

10 106 O 112 1s Complete Set 
Enclosed is my check for $...... (made payable to 
A.LCh.E.). Include 3% sales tax for delivery within 
New York City. 


3 
3 


Member A.S.M.E. or A.I Ch.E. Non-member 


Heat Transfer Division 


Zz 
3 
2 
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local sections 


into the rocket case, and cur- 

at 100° to 180°F. For high per- 
formance, inert weight must be 
as low as ible. Steels with tensile 


5 


2 philosophy popular after xt uses of 
War Il, to the use of solid aucloar by 
propellants. The tional readi- George Bailey (r) chairman of the Chi- political controversy, may lead to even 
of solid rockets was 280 Section, and Kari Lady, Evanston inore rapid ion in this field of 
the over-riding factor in their selec. Township High School Senior, discuss the 
able liquid propellants in rockets us- The highly successful series of seven ee ee 
programs, sponsored by the Section, uge deposits shale 
may eventually provide real competi- what chemical engineers do be achieved by setting off a 
tion for in each of six industries. continued on page 165 
THE —9fap/ex 


HI-VOLUME AIR SAMPLER 


for your most exacting 
requirements 


samples to 1/100 of a 
micron . . indispensable for series 
or unit sampling . . portable . . 
plugs in to any 110 Volt outlet. 
Used to measure air pollutants 
such as radioactive material, 
chemical dusts, smoke and 
smog, and in geodetic sur- 
veys, missiles research, min- 
ing, factory safety pro- 
grams, plant and insurance 
inspections, etc. 

Write for new brochure 


me Sfaplex co. 


% 
SAMPLER DIVISION 


777 FIFTH AVENUE 
BROOKLYN 32, N.Y. 


Dept. CEP 


For more information, turn te Data Service card, circle No. 2 
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TENNESSEE CORPORATION, 
The Southeast’s Leading Sulfuric Acid Supplier 


Our complete control of raw ma- 
terials from mine to finished prod- QUALITY 
uct allows our total independence 
from elemental sulfur ani enables RELIABILITY 
TENNESSEE CORPORATION to ac- ABUNDANCE 
commodate and ship large tonnages 
notice. 
The sulfur contained in the ore we TECHNICAL 
process yields Virgin a Acid ASSISTANCE 
of highest quality free from organic 
matter, very low in iron, and in no VARIETY OF 
way contaminated from regener- §RADES AND 
ated or spent sulfuric acid sources. STRENGTHS 
We produce all commercial grades and 
strengths of Sulfuric Acid from 60° Baume 
through the various Oleums. 

We would welcome the opportunity to tell 

you our story—Call JAckson 3-5024, 

Atlanta, Ga. or write— 


Fer more information, turn to Data Service card, circle No. 30 
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‘tas i into the future, it appears 
a) that for the next ten years we will 
SS 5 Sai see solid propellants coming into their 
| own in weapons, while for large pro- 
strengths around 220,000 Ib./sq-in. jects, such as expeditions to the moon, 
are used to achieve this. for or 
Comparing liquid with solid propel: "transmission, we will use liquids. 
lants, one finds that liquids provide may be used in very 
higher specific impulse, while solids - large booster units for these and other 
have higher densities and require more ambitious missions where first 
will less expensive in large sizes. 
: | Relatively small atomic bombs may 
ies , be used to perform tasks that are ex- 
ive, or impossible by other means, 
A | Kenneth S. Pitzer told the May meet. 
§ ing of the Northern California Section 
(William B. Hauserman). Operation 
FOR INDOOR OR we 
| OUTDOOR SAMPLING 
| 
| 
| 


sea water, now under investigation, is 
by draining it into a hot cavity, formed 
by an ama blast, condensing 

steam as usable fresh water as it 
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of a voltages 
are considerab any 
hitherto generated devices con- 
verting t directly into electrical 
energy. Results are eagerly awaited of 
current work to determine the amounts 
of carbon vapor that can be generated 
at temperatures of from 2500 to 
4000°K, and the relative distribution 


techniques occu- 

ied the June meeting of the Fairfield 

Chemical Engineering Society 

(K. T. Kelly). Examples of commer- 

cial operations utilizing the technique 

were g‘ven R. B. Thompson, Dorr- 

for sulfuric acid industry, drying 

solids, calcination, reduction of ores, 


(G. E. Merryman) was marked this 
season with a top enrollment of nearly 
200 in the course on Economics of 
Chemical Company Operations. Also 


continued on page 166 


GRIND BETTER BY \ 


IMPACT 


For closely controlled particle size 
reduction, minimum temperature rise, 
high abrasion resistance and low horse- 
power requirements with no grinding 
tolerances to maintain. 

RECENT APPLICATION 


Grinding raw glass scrap to 95% minus 


16 mesh. Entoleter® impact Mill with wear 
resistant impactors for economical tonnage 
processing of this extremely abrasive matericl. 


@ Vibrating Screens 


@ Centrifugal impact Mills and Mixers 
Send for complete literature. 


For more information, turn to Date Service card, circle No. 35 
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MODEL EFs 


MOOEL 6-8 
STAINLESS STEEL 


MOOEL EFS-8 
PILOT OPERATIONS 


CAPACITY Te 


Ertel Asbestos Filter Sheets for ultra 
i brilliance are used for 
e perfumes and cosmetics. Available 
in 10 grades to fit all standard filters. 
Write regarding — for superior 
ter. 


result tests in your fi 


/ERTEL ENGINEERING CORPORATION 
Lsqued Handlrag Equip fa 1932 


KIN@STON 4 aw your 


b> 
nuclear blast, cracking the rock for- = 
mation and forcing the vaporized ay 
crude through it by pressure, and the ee 
residual hi oe area. One ‘ 4 
of the methods of cheaply distillin a  , 
colates up through cooler strata. of different molecular species compos- a «ele - 
Extended a fittle further, the idea of ing it. 
using the steam to generate electric 
power is also possible. It has also MULTI-PUR SE 
that a small nuclear 
blast could be used to break up a FILTERS 
— of whether the residual ra- 
ion will constitute a major prob- 
lem, the question as to the geophysics 
of such an underground blast, and 
the many practical engineering details, and chiorination, with advantages and Se a fi 
The study course program 
High temperature research Charleston, West Virginia Section 
research, on new application of high 
temperature nuclear reactors, it — « 
recently been found at the Los Als- nm 
mos laboratories, that by using the ~ 
vapor of some alkali metal as one leg a mf! 
“Tce 
MODEL EUS 
; 
: oon cus 
PUTER 
SHEETS 
Verious Sizes 
v 
on your 
P| _ DIVISION OF SAFETY INDUSTRIES, INC. | 
September 165 


local sections 


presented was a course on Commer- 
cial Law. The eight year old study 
course is 
and fall in six bi-weekly sessions at a 


year that 
of $200 as contributions to the Sec- 


tion’s college scholarshi 


ers for the course on 


Market Research, J. 1. 
Sales eae E ont de Ne- 


ton Holder, Director of —— 
Diamond Alkali Company. 
Management Evaluation of New 
Capital Commitments, John R. Dur- 
land, Technical Production Manager, 
Organic Chemical Division, Monsanto 


Fred V. Gardner, Fred V. Gardner 
Associates, Milwaukee, Wisconsin. 
Chemical Marketing, W. A. Wood- 
cock, Vice President, Sales, Union 
Carbide International Com 


obert B. 
Bennett). A. J. Teller, University of 
wg oe ve up the time for his 
the senior student to 
. The Section will have one 
student each year attend Dae meeting 
and present a paper, selected in com- 
petition with other chemical engineer- 
ing students at the University. 


Also meeting 
Wilbur A. Diehl, chief of the General 


meeting at the Alton-Wood River 
Section in May (A. W. Frazier) had 
Graham Watt, Alton City manager, as 


Northeastern New York Section 
Robb) visited the Alle- 
plant at Watervliet, 
York, alon 
members of NACE . A walking 
tour of the Houston dock area to ob- 
serve cargo handling, and a trip on 
made up the May 
meeting of the South Texas Section 
(W. G. Domask). The section mem- 
bers saw the — plant of Texas 
Butadiene and Chemical, at Channel- 
view, Texas, in June . . Midhudson 
Engineers Club went 
through the Daystrom plant, precision 
instrument manufacturers, Poughkeep- 
sie, New York, at the May meeting . . 
Climaxing the seasons activities, 
Crown Cork and Seal Company, Bal- 
timore, was viewed by Maryland Sec- 
tion members (Philip Messina) on their 
tour in May. 


temee Manufacturing Ine. 
Oklahoma 


i 


i 


Electronic Detectors for every luduatry 


TINKRER RASONR 


AGOSTING ROAD, BOX SAM GABRIEL CaLiFoumia 


For more information, turn to Data Service card, circle No. 56 
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NEW STRAINER 
QUICK DELIVERY 


strainer is designed to give 
SK quality at low cost. It is 
made and stocked (for quick 
delivery) in 2, 24, 3, 4, and 
6 inch sizes, all flanged. Of- 
fers low pressure drop. 
Requests for quotations and literature handled 
promptly. For quick action, write or call SK direct. 


Schutle and Koerling 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 


and cover, ductile iron clamp, 
Stainless steel basket. Six inch 
size has @ bolted cover. Baskets 
have % inch diameter holes; free 
pipe area is 5 to 1 in all sizes. 
Available with mesh liners for 


This new “industrial-liquids” { ‘he Fig. 941 has 2 cast iron boay 


hiner 
then provided with % inch holes. 


COMPANY 


Phone: MErcury 9-0900 


JET APPARATUS © ROTAMETERS + GEAR PUMPS + VALVES + BEAT EXCHANGERS 
For more information. tern to Data Service card, circle No. 36 
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| from page 165 
guest speaker . . . Donald Katz dis- 
cussed some aspects of the natural 
industry at the Detroit Section 
Cliff Armstrong) June meeting . . . 
loca e. It was so successful this 
ery from waste gases was presented 
the recent annual meeting of the 
topics were: 
Chemical Business Finance, V. L. 
Andrews, Massachusetts Institute of 
Technology. 
Economic Appraisal of Research 
nance Missile Command, Huntsville, 
Alabama, addressed the Nashville 
Section in May . . . Ladies’ Night 
emical Company. 
Management Evaluation and Con- 
trol of Manufacturing Operations, 
LOW COST § 
Bs SK Fig. 941 Strainer 
DISTRIBUTORS 
Crutcher - Relts -Commings Ine. 
ont = aan 
| 
| Agents 
| 
| 


future meetings 
1959—MEETINGS—A.I.Ch.E. 


Marsel, NYU, Heights, New Sort 
53, N. ¥. Thermal Recovery of Petroleum 
—F. H. Poettman, Ohio Oil Co.. Littleton, 
Colo. Fundamental Aspects En- 
gineering in the Pulp and Paper mgs ag 
L. McCarthy, Dept. Chem. Eng., of 


Turbul nt Mixing—T. Baron, Shel] Devel. Co., 
Emeryville, Cal. Electro-Chemical Engineering 


Quality for Catalytic Cracking Stocks 

Methods Preparation—-W. W. Kraft, 
Lammus Co., 385 Madison Ave., N. Y¥. 17, 
tal pts of Miscible Fluid 
Dispiacement—F Poettman. Ohio Co., 
Littleton, The tic 


Heat Transfer P . G. Knudsen, ChE. 

ion State Coll., Corvallis, Ore 
Heavy Water Prod Pr P 
Bebbington, Dupont, Alken. S. Car. Special 
Lecture Sta- 


tistical Methods . 
gE. P. Box & J. S. Hunter, Statistical Rech. 
Group, Princeton U., Princeton, N. J. Student 
Program—D. M. Mason, Stanford U., Calif. 
Selected Papers—M. Manders, Union Oil Co., 
Rodeo. Calif. See page 146. 


1959—A.1.Ch.E.—tLocal Section 


+ Charlottesville, Va. Oct. 23, 1959. P a 
in-Mimiature: New Separation 

Central Virginia Section, A.1.Ch.£. Pore Pure 
Argon Atmosphere Contro!—L. 8. Gaumer & 
@. Fedorko, Air Products Co. ton Exchange 
Separations—N. W. Frisch, Rohm & Haas Co. 


Mon- 
santo. Recent Devel. in industrial Separations 
by lon-Selective Membranes—C. Berger, lonics 
Inc. Separation Invetving a Chelate 
eg J. Lefevre, Dow. For more info: 
R. Hubbard, Ch.E. Dept.. Thornton Hall. 
or Va., Charlottesville. 


+ New York, N. Y. Oct. 27, 1959. Hotel New 
Yorker. Annual All-Day Symposium, New 
York Section A.1.Ch.—. What's to be Gained 
from Computer Control? Chmn.: L. E. Slater, 
Poundation for Instrumentation Education & 
Research. Orientation: What is Computer 

Controi?——-H. R. Karp, Contre] Engineering. 
Computer Manufacturer's Viewpoint—M. Phis- 
ter, Thompson-Ramo-Wooldridge. Control En- 
gineer’s Viewpoint—C. D. Close, Compudyne 
Control Inc. Chemical Engineer's Viewpoint— 
R. Hall, duPont. Advances in Separation Tech- 
niques. Chmn.: C. M. Thatcher, Pratt Inst. 


G. J. Griesmer & K. Kiyonga, Linde. Perfor- 
mance-Cost Evaluation of Distillation Trays— 
Hausch, Shell Oil. Developments in 


DeLavaile Sep. Co. Panel: What's te be Done 
to Effect Computer Control? Moderator: T. J. 
Williams, Monsanto. Panel members to be 
morning speakers plus invited industr. ex- 
perts. To iron out differences. arising in 
morning session. Panel: Custemer-Contractor 
Relations. Moderator: J. A. Hufnagle, Catalytic 
Construction Corp. Panelists: T. P. Forbath, 
Cyanamid: W. P. Gage, W. R. Grace; A. 
Enight, Catalytic Const. Corp.; G. Forbes, 
Shell Chem. To discuss: What de Contractor & 
Customer Expect of Each Other?; Are Con- 
tract “Extras” Justifiabie?; Who Selects the 
Centractor & Why?; What Kind of Proposal is 
Best? Audi parti is invited in 
Panels. 


both 


+ Galveston, Texas. Oct. 30, 1959. Moody 
Convention Center. 14th Annual Technical 
Meeting, So. Texas Section, A.1.Ch.£. Tech. 
Prost. Chmn: R. D. MHernbeck, 
Plasties-Polymerization Sympos. Chmn.: 
Howard, Monsanto. Kinetic in 
Design of Polymerization Piant:>—E. Perry, 
Monsanto; Mixing, Rates & Power Require- 
ments—A. B. Metzner, U. ‘“ Del.; Potymeriza- 
rch—B 


For more information, turn te Data Service card, circle No. 106 


GOODLOE COLUMN PACKING 


219 installations to date—19mm. to 67.75 in. dia. 


67.75 inch Diameter Unit 


LOW COST, HIGH CAPACITY, LOW H. E. T. P. 
MINIMUM PRESSURE DROP, PROVEN COMMERCIALLY 
Bulletins and Additional Information on Request 
PACKED COLUMN CORPORATION 


30 Church Street, New York 7, N. Y. 
Tel. WOrth 2-7240 
A Column Packing For Every Application 


SAVE THOSE BACK ISSUES! 


Every so often an unprecedented demand 
for a particular issue, or an unexpe-:ted influx 
of new subscribers and members puts the 
editor in the embarrassing position of run- 
ning out of copies of Chemical ineering 
Progress. This happened severa in 
our short history and if members have co 
of any of the following issues, we w be 
glad to purchase them. 

The issues which we need and for which 
we will pay 75 cents each are: January, 
April and December 1957, February, May 
and August 1958, January and April 1959. 

All these issues were overprinted to the 
spu si copy sales, our reserves are 

exhausted. 


Help fellow members by sending your 
back numbers of the issues specified above 


to: 
Mrs. PLATTNER 
Chemical Engineering Progress 
25 West 45 St. 
New York 36, N. Y. 


September 1959 


* San Francisco, Calif.. December 6-9, 1959. 
Sheraton Palace. Annual Meeting. 
Tech. Prog. Chmn: C. R. Wilke, Div. of 
Chem. Eng. Univ. of Calif, Berkeley, Calif. 
Process Dynamics—E. F. Johnson, Dept. of 
Chem. Eng., Princeton U.. Princeton, N. J. 
Operations Research—R. R. Hughes, Shell Dev. 
Emeryville 8. Cal Progress and Prob- 
—C. W. Tobias, Dept. Chem. Eng. U. of Cal. 
Berkeley. Cal. Outlook for National Resources : 
—C Meyer. U. of Calif Berkeley, Calif. : 
Northwest Ur Eva Ill, Selected 
Pilet Scale Eauip. for Contin. ton Exchange SD 
& Solvent Extraction—Il. R. Higgins, Chem. 
Sep. Corp. & J. T. Roberts, Oak Ridge. 
| 
W. F. Garrett, UCC; Polypropyiene—A New 
Material—J. J. Samuels & I. Leibson, Humble 
Ol; Instrumentation Sympos. Chmn.: T. B. 
Metcalfe, Shell Oi]; Automation Pianning in 
continued on page 168 
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thermocouple 
extension 
wire in 


cuts 
installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RiTe 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit, Cable also permits the use of 
much smaller conduit than for the same 
number of individua: wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 


thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers Enginéers Distributors 


631 WEST 30th ST., CHICAGO 16, ILLINOIS 
2003 HAMILTON AVE., CLEVELAND 14, OHIO 


For more information, circle No. 22 
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. Sherman, duPont; 
From instruments te Computers and Back 
Again—C. A. Pfretaschner, Thompson-Ramo- 
Problem of Closure in Distillation 


ities Problems—F. B. Lorretta, 
duPont; Use of Nuclear Devices for 
Energy—H. G. Corniel & 


A. D. Suttle, Humble Oil; General Session 
E offing, M. W. Kelloggs: Mem- 

tion Process 

Martin, 


E. C. Holmer, Jersey Production Resch. he 
Group Discussion #2, Management Poli- 
ties; Moderator: T. A. Wilkner, vce. 


1959—Non-A.1.Ch.E. 


+ Cleveland, Ohio. Oct. 5-6, 1959. Wade 
sees ees, 27th Ann. Meeting Engr’s. Counc. 

Por info: N. S. Hibshman, Secy. 
Weet 30 New York 18, N. Y. 


+ Asilomar, Calif. Oct. 6-9, 1959. International 
Sympos. High Temp. Technology. Prog. Chmn.: 
N. K. Hiester, Dept. 734, Stanford Research 
Inst. Menlo Park, Calif. 


Ruston, La. Nov. 5-6, 1959. Campus La. 
Polytech. 8th Sth Ann. Instrumenation Conf. For 
info: 8. Baggarly, M. BE. Dept. ee 


1960—MEETINGS—A.I.Ch.E. 


+ Atlanta, Ga., Feb. 21-24, 1960. Hotel Bilt- 
more. A.1.Ch.£. National Meeting. Technical 
Program Chairman: FP. Bellinger Georgia Tech, 
225 North W.. Atlanta 13, Ga. 


sure Technotesy: R. Batchelder, Battelle 


. Eekenfelder, Manhattan 
. Riverdale, N .Y. 71, N. Y¥.; Filtration, 

P. M. Tiller, Coll. of Eng., U. of 
Houston 4, Tex.; Mineral Engineering, W. A. 
Koehler, W. U., Morgantown, W 
Va.; Missiles and Rockets, R. B. Filbert, Jr., 


e City, 
tel Del Prado. A.1.Ch.£. 


and 8 E. Ga 

Columbia U., New York 27, N. Y. Minerals and 
Metale—D. 5. eral o., 
Berwyn, Pa. in Two-Phase 
Systems—5S. G Inst. Tech.. 


+ Moscow, USSR, June, 1960. ist Congress of 
continued on page 174 


INERT- NEUTRAL 


MANUFACTURED BY 
Su FLO CORPORATION 
FORT WORTH TExas 


LIGHTER 


0” DENSITY 


FILTER AIDS 


RESULT IN 
20” savines 
ON 


FILTRATION 
COSTS 


WRITE FOR SIL FLO SAMPLES 
Various grades of SIL FLO are 
available for custom application 
and prices along with samples and 
other information will be furnished 
upon request. 


Write for Technical Data Brochure 
(Either in English or Spanish) 


Si fee CORPORATION 


P.O. Box 7086 Phone: TErminal 4-1944 


Fort Worth, Tex. Cable: SILFLO 


Check No. 12! for Free Technical Literature 
For more information, circle No. 121 
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a 
Chem. Proc. Piants—P. Hart, Dow; Effect of Lo. 
increased instrumentation of Chem. Piants on 
FILTER) 
Peiser, M. W. Kellogg; Chem. Mfg. Opportu- AID. 
ISA nities Abroad Sympos. Chmn.: C. J. Kramis, 
F , & Pitfalis—E. B. Seaton, Monsanto; Chemical 
i Opportunity in Brazil—R. J. Cameron, Cameron REGISTERED U.S. PATENT OF FICE 
Amer. Safe Design of Fiare Stacks for 
Turbulent Fiow—J. EK. Hajek & E. E. Lud- 
wig, Dow; Fouling and Corrosion in Conden- : 
A. McAllister, D. H. 
& M. Hollier, Lamar Tech.; Condensa a 
Vapor in Presence of a Non-Condensing Gas Sb FILTER 
—W. W. Akers, S. H. Davis, Jr., Rice Inst. & ee : 
J. E. Crawford, Magnolia Petroleum; Group 3 
Discussion #1, Career Counseling; Moderator: 
Georgia Tech, At'anta 13, Ga. Kinetics, C. D. 
Holland, Ch. E. Dept. Texas A&M, College 
Sta.. Tex.; Pesticides, (2 sessions), D. J. « 
Porter, Diamond Alkali, Box 348, Painesville, 
Ohio.; Nuclear Feed Materials Processing, 
D. 8. Arnold, American Potash & Chemicals Co. 
Henderson, Nev.; The Textile Industry, J. E. 
Warren, Chem. Div., Goodyear Tire & Rubber 
Battelle Memorial Inst.. 505 King Ave., Colum- ¢ 
bus 1, O.; Selected Papers (4 sessions Bic- 
Engers.; Engrg. Education, Petroleum-Soivents, 
Management themes.) R. J. Kyle, Ens. Exp. 
Sta.. Georgia Tech, Atlanta 13, Ga. 
| 
Tech. Prog. Chmn.: G. EB. Montes, Northern 
Nat. Gas Co., 2223 Dodge St.. Omaha 1, Nebr. 
Chemical Engineering in Latin America—John 
‘ Mayurnik, Grace Chem. Co., 3 Hanover 
Square, New York 4, N. Y. Petroleum and 
Natural Gas Porcessing in Mexico & Latin _ 
America—F. W. Jessen, Dept. Petroleum Eng.. ee 
U. of Texas, Austin, Tex. Financing interna- 
tional Projects; Optimization-Pitfalis & Po- 
tentials—W. M. Carlson, Eng. Dept., Dupont, 
Wilmington 98, Del. Chemical Engineering Ed- 
ueation in the Americas;—W. R. Marshall, 
| 
Passadena, Cal. Distillation Equipment—R. 
Katzen, 3735 Dogwood Lane, Cincinnati, O. cr 
Pilot Piante—J. T. Cumming, Fenn College, 
Cleveland 15, Olvo. Cest Estimation; Selected 
Papers—J. A. Samaniego, Shell Devel. Co. 
Emeryville, Cal. 
Deadline for papers: January 19, 1960. 
| 
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CLASSIFIED SECTION 
Address Replies to Box Number care of: 
CHEMICAL ENGINEERING PROGRESS 

25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


Outstanding Op 


hemical Enginee 


3-5 years experience Process Pro- 
duction Supervision, Doce Design or 
Research in Manufacture Organic Chemicals. 


portunities in New Jersey and 
Florida locations. Compensation including full 
employee benefits commensurate with experience. 


Send resume including 
salary ye full confidence to 

Director Technical Personnel 
HEYDEN-NEWPORT CHEMICAL CORP. 
Madison Ave., New York 17, N. Y 


confidential. sox 2-9 


ECONOMIC EVALUATION ENGINEER 


Major West Coast Oil Company with headquarters in Los Angeles has 
an immediate opportunity for an experienced Chemical Engineer. 
Expanding Petrochemical Operations require individual with thorough 
knowledge of Chemical Processes and Refinery technology with technical 
competency and creative ability. B.S. Degree required and graduate 
study in this field is highly desirable. 

Submit complete resume covering education, experience, per- 

sonal data and salary requirements. Al! replies will be held 


SITUATIONS WANTED 
A.l.Ch.E. Members 


CHEMICAL ENGINEER—Ph.D. Twenty years’ 


ganic 

polymers; all phases of technical cetiviee 
both supervisory and independent work, 
teaching. Desire senior position. . 


CHEMICAL YE 1951. Broad 
background in developmen and plant im- 
provement including: pilot aan operation, 
data correlation, economic evaluation, proc- 
ess design, plant trouble shooting, and cost 
reduction. Now tn junior supervision. De- 
sire more responsibility. Southeast. Box 9-9. 


OPERATIONS RESEARCH ENGINEER — 
raining 


computing equipment. Experience as head 
of Operations Research group. Interest in 
“Research on Research”. Age 39. Box 10-9. 


CONSULTING CHEMICAL ENGINEER—desire 
to trade = fine motel free and clear in 
the Blue Ridge Mountains of North Carolina 
for tmterest in a going chemical company 
with a technica) executive = Good retire- 
ment Box 11-9 


CHEMICAL ENGINEER—BS.. 1955. Capable 
programmer on digital computer, two years’ 


experience. Desire position utilizing 
the computer experience. Box 12-9. 


— ENGINEER— 1951. Six 
successful experience in process 
broduet development, pilot plant (detergents, 


$10,000. Seek chal) 
size 


(continued on page 171) 


Research and Development Engineers, $6,300- 
10,000 per year. Robert A. Taft Sanitary En- 
gineering Center, U. $. Public Health Service, 
Cincinnati, Ohio, needs project engineers and 
project leaders for studies in air pollution. 
Competitive federal career civil service require- 
ments and benefits 2 Prefer experience in 
research and . Submit resume. 
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ARMY RESEARCH OFFICE 


BIOCHEMIST 


ORGANIC 
CHEMIST 


. interested in basic 
erd theoretical research 


You will join a small group of 
technical men in the various 
disciplines responsible for the 
over-all planning, coordination and 
supervision of the Army's 
dynamic research program. 


ARO serves as focal point for the 
Army's relationship with the 
scientific community and monitors 
research at universities and 

other outside contractors. 


Ph.D. and minimum of three years 
intensive experience required. 
For details, write: 


Dr. R. A. Weiss 
Scientific Director 


ARMY 
RESEARCH 
OFFICE 


Office, Chief of Research 
and Development 
Washington 25, D. C. 


ARMY RESEARCH OFFICE 
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4 
_ 
PRODUCTION ENGINEERING RESEARCH 
at 
exp or- 
THE PURE OIL COMPANY 
CRYSTAL LAKE, ILLINOIS 
CHEMICAL ENGINEER, M.S. or Ph.D. with 
strong background in fundamental science and 
mathematics. Experience desirable. This man + 
is needed to conduct research on development 
of improved oil recovery techniques and reser- 
voir evaluation methods and to apply these 
Ope cs, 
Production engineering is an expanding ac- 4 
tivity at a modern laboratory located near 
os = Chicago. Excellent living and working condi- 
tions. Attractive salary and company benefits. 
Send resume to: 
MR. D. M. DAWES 
— THE PURE COMPANY 
— — Crystal Lake, tHlinois 
mging position in large 
pany. Box 13-9. 


PROJECT ENGINEER 


Chemical or Mechanical Engineer to work in our 
Central Engineering Department, Cleveland, Ohio. 


Project engineering experience in the chemical in- 
dustry desired. Work will vary from studies of 


proposed projects to execution of the final engineer- 
ing construction and plant start-up. 


Excellent employee benefits and salary program. 


You are invited to submit a resume for our con- 
fidential and prompt consideration to: 


William L. Abele 

Diamond Alkali Company 
300 Union Commerce Building 
Cleveland 14, Ohio 


OPENINGS IN 
ENGINEERIN RESEARCH LABORATORIES 
COLUMBIA UNIVERSITY 

Research Engineers: Research in Heat Transfer 
related to Nuclear Reactors. MS. or Ph.D. 
in Chem. or Mech. Eng., experience in ex- 
perimental and/or pilot plant work and gocd 
grounding in theoretical aspects of engineer- 
= science, essential. Starting salary range 

n 

Engineering Supervisor: To supervise and co- 

ordinate shop, technician, and draftsman 


lated equipment essential. ce 
drafting and shop practices desirable. Start- 
.000/ yr. 


U. citizenship required. Benefi! 
ition exemption and liberal 


Send resume to: 
MRS. F. J. MoNALLY 
HEAT TRANSFER RESEARCH FACILITY 
632 West 125th Street 
New York 27, Hew York 
Do not telephone 


CHEMICAL ENGINEER 
Ph.D. in Puel Technology (not nuclear). Posi- 
tion includes studies in Theory and Practice 
of Carbon Activation, design and supervision 
of laboratory and pilot scale units and check- 
ing out of theories through plant studies. 
Carbon Research Division 
WEST VIRGINIA PULP & PAPER COMPANY 
Personnel Manager 
Tyrone, Pa. 


HEAT TRANSFER ENGINEER 


0-5 years experience in the thermal 
design of process heat exchangers. 
Work schedule can permit attend- 
ance in graduate courses at univer- 
sities in and near Philadelphia and 
Newark, Delaware. Submit details 
of education, experience, earnings 
and professional references to J. R. 
Piersol, Personnel Manager, Down- 
ington Iron Works, Inc., Downing- 
town, Penna. 


OPPORTUNITY KNOCKS 


There is an opportunity in our New York office 
for a young chemical engineer who thinks his 
real field is in selling. We are one of America’s 
oldest and most firmly established manu- 
facturers of corrosion-resistant materials and 
equipment. Our products cover a wide segment 
of industry and are accepted as top quality 
everywhere. The man we want should be in his 
late twenties or early thirties. We would be 
happy if he has had selling experience to in- 
dustrial accounts. He must have the ability 
to meet and discuss products with technical 
and purchasing personnel. It's an attractive 
job right now—will be more attractive as the 
years go by. 

Please tell us all about yourself in a letter. 
Interviews will be arranged in New York. 1-9 


Development 
Engineer's 


We are conducting an intensive 
search for top flight synthetic 
fiber process development en- 
gineers. Due to the critical 
nature of our program, we can 
consider only men of the high- 
est technical and personal cal- 
iber. 

These men will work as key 
members of a project team to 
develop and improve 

and equipment, and conduct 
and supervise pilot plant tests 
and trials. 

We seek a true development 
man; but more than this we 
want a man with the innate flex- 
ibility and intelligence to be 
successful as well in research, 
product development or other 
areas. Above all, we want a 
PROMOTABLE man. The can- 
didate selected for a senior posi- 
tion should have immediate po- 
tential for PROJECT LEADER. 


BS, MS, or PhD in ChE, ME, 
or Chemistry strongly pre- 
ferred. SYNTHETIC FIBER 
EXPERIENCE MANDATORY 


Please send your résumé, in con- 
fidence, to Mr. P. M. Townsend. 


CORP. OF AMERICA 


P. O. Box #1414 
Charlotte 1, North Carolina 


PILOT PLANT ENGINEER 

Opportunity for Chemica} Engineer, recent 
graduate, for process development in conjunc- 
tion with expanding organic chemica] manu- 
facturing division. Company located in semi- 
rural community in Central New York State 
with modern laboratories and complete benefit 
program. 

Please forward resume to: 

Professional Employment Manager 
EATON LABORATORIES DIVISION 
THE WORWICH PHARMACAL COMPANY 
Norwich, New York 
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a 
Opportunities for professional growth. 
services related to performance of Various 
research projects and to assist in design of 
apparatus. Eng. degree and experience in 
a and desien of flow loops and re- 
Engineering Assistant: Training as draftsman, 
interest in photography and mechanical de- 
sign, and ability to learn, essential. Starting a ee 
salary rance: $350-$450/mo 
ation policy. 
| ‘ 
| 
| 


CHEMICAL 
ENGINEERS 


Immediate openings are available 
for B.S. & M.S. Chemical Engi- 
neers with 0 to 6 years experi- 
ence, to work on — improve- 
ment studies in Borax refinery at 
Boron, California. 


Experience in process design, 
pilot plant and plant operations 
preferred. Assi ents will in- 
clude test work on operating 
t, process design studies, pi- 
ot plant operations, corstruc- 
tion, supervision and start-up. 


Permanent position. General res- 
ume of education, experience and 
salary requirements in first let- 
ter. All replies will be held in 
strict confidence. Send resume to 
attention of: 


LYMAN 5S. STANTON 


U.S. BORAX & 
CHEMICAL CORP. 


BORON, CALIFORNIA 


SITUATIONS WANTED 
A.l.Ch.E. Members 
(continued from page 169) 


CHEMICAL ENGINEER—B ChE. 
ting 


Box 15-9. 


SEEKING BROADER RESPONSIBILITIES— 
professionally licensed chemical engineer, 
M.Sc., 1949; MBA. 1958. Ten years’ di- 
versified experience process, project develop- 
ment, design, economic evaluation, produc- 
tion supervision; fine chemicals, petrochem- 
feals, refining. Prefer company offering 
professional growth opportunities located in 
New York Metropolitan ares. Box 16-9. 


TECHNICAL MANAGEMENT —Business orient- 
e¢ and tramed Ph.D. Chemical Engineer. 
Seven years’ intensive experience in re- 
—_ production and development. Box 


CHEMICAL ENGINEER—M.Sc.. age 34. pa- 
tents, diversified experience petroleum re- 
fining units process design. process super- 
vision, development, trouble shooting. Six 
years’ contractor, five years’ catalytic proc- 
ess licensor. Desire technical sales or en- 
os position. Metropolitan New York. 

x 


CHEMICAL ENGINEER—B.ChE., 46., refinery 
and petrochemical plants project manager. 
perfect Germar, some Dutch and Russian. 
seek project manager position in Germany 
where now on engineering assignment. Box 


(continued on page 172) 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 


logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies. 


visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 


OPERATIONS RESEARCH OFFICE 


[ORO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 
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N. Y¥., N. J. 
Conn. area. Available 1-2 days per week. 
Licensed P.E. in N. ¥. and N. J. Extensive 
cleared. Sox 14-0. Ad The cultural and historical features which attract ; 
CHEMICAL ENGINEER—-MS.ChE. Age 28. 
Pour years’ experience R & D and pilot 
and adhesives. Seeking technical and ad- 
ministrative position with dynamic com- 
waiking distance and fCadily au 
Professional Appointments 
22-9. 
71 


CHEMICAL ENGINEERS 


Outstanding career opportunities 
in Petroleum for YOU... 


if you have a B.S. or higher degree and one 
to five years of experience in development, 
pilot plant operation, process design, 
process trouble shooting, refinery process 
engineering, economic studies or related 
work activities. Age range... 22-32. 


Choice positions open in Cleveland, Toledo and Lima, Ohio 


WRITE TODAY! 


Send detailed resume of your 
education, experience and personal 


data to: 


CLYDE A. BRUGGERS 
1737-B Midland Building 
Cleveland 15, Ohio 


There’s a bright future waiting for 
the right men with 


THE STANDARD OIL COMPANY (on10) 


cation, te 
es of in- 
of 25 W. Street. New York 
New York. 
CHEMICAL ENGINEERS 
SITUATIONS WANTED 


diate openings in the following 


CHEMICAL ENGINEERS 


Expansion of our Polymer Service Laboratory located at Tuscola, Ill, has created imme- 


POLYMER RESEARCH—Requires chemists or chemical 
niques for evaluating molecular characteristics of polymers. These techniques will include: 
osmometry, light scattering, fractionation and spectrographic analysis. 


POLYMER EVALUATION— Chemist 


jons include: 
polymers. 
CUSTOMER SERVICE—To provide: 


Interviews will be 


physicists, or engineers with interest in development of 
techniques for polymer evaluation. Experience preferred but not required. 
These evaluat: mechanical, thermal, optical 


technical service assistance to customers, laboratory and 
field evaluation of new polymers, and technical information to sales concerning polymers. 


scheduled in various cities, including St. Paul, Minn., September 27-30. 
Write, J. Coudoux, Professional Employment Manager 
U. S. INDUSTRIAL CHEMICALS COMPANY 
Division of 
National Distillers and Chemical Corp. 


engineers with experience in tech- 


New York 16, N. Y. 


SITUATIONS WANTED 
A.l.Ch.E. Members 
(continued from page 171) 


CHEMICAL ENGINEER—B.S.ChE. Fourteen 


nee 
manufacturer. Box 21-9 


CHEMICAL ENGINEER—B.ChE. Ten years’ 

experience in applied research, product and 

development including resin coat- 

» Product evaluation and process en- 

challenging position with 

expanding concern. Prefer Northeast or 
Midwest. Box 23-9. 

CHEMICAL ENGINEER—-M.S. 1953, age 28, 
family. Three years’ development and tech- 
nical writing in specialty chemicals. Three 
years’ USAF development testing in nuclear 
weapon support. Seek development or re- 
lated position in Southwest or West. Box 


CHEMICAL ENGINEER—B.S.CH.E., 1952, age 
29. Process and plant design, economic 
evaluations, development and _ start-up, 


supervisory . Desire 
with growing organization. Box 


of chemical plants. tly in charge of 

te pulp process con re- 
location. Box 27-9. 

TECHNICAL - SCIENTIFIC _ 


Situation ‘Vanted i 
each), free of charge @ year. may 
more than two inserticns at half rates. 


to the box number. Classified 


Chemical 

45th Street. New York 36, N. Y. Telephone 
COltumbus 5-7330. Advertisements for this 
section should be in the editorial offices the 
15th of the month preceding publication. 
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SPECIAL NOTICE 
Bilective July 1, 1959. Members of the 
American Institute of Chemical Engineers 
; in good standing are allowed TWO sixline 
Situation Wanted insertions (about 36 
ADVANCE INFORMATION 
The Situations Wanted portion of 
| Classified Section is preprinted and mai) 
| | 
| 
art 
| 
A Preprint of all SITUATIONS WANTED 
notices is mailed directly monthly te 
. sands of personne! and recruitment officers 
fields 
SECTION RATES 
Advertisements in the Classified Section are 
payable in advance st 24c a word, with 8 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members of 
the American Institute of Chemical Engineers 
im Good standing are allowed two six-line 
Prospective employers and employees in using 
the Classified Section generally agree that all 
communications should be acknowledged as 
a matter of courtesy but recognize circum~- 
venue stances where secrecy must be maintained. 
Answers to advertisements should be addressed 
tion, 
CHEMICAL ENGINEER—B.S., eleven years’ 
diversified experience, research. develop | 
ment, quality control, technical service. Ac- 
cept responsible and challenging job in : 
management, research or engineering. Pre- |— 
fer imorganic ficid. Five-figure salary re- 
years’ experience process design cnd de- aes 
pharmaceu and chemical in- 
; @ustry. Seek challenging position in process 
— EQUIPMENT SECTION 
) PROCESS ENGINEER—B.Sc. Chem. Eng. Ex- 
Perience in process design and construction 
$3,000,000 LIQUIDATION 
PLANT—Orange, Texas. 
position desired by Ph.D. Chemical Engineer Type 316 stainless steel reactors, tanks, 
with broad background in R & D, en- pumps, crystal- 
gineering, teaching. Substantial record in 
project management, process evaluation and For List 
design, economic feasibility studies, consul- EQUIPMENT CORP. D 
) tation, reactor engineering. $18,000 plus 1427 N. 6th St. Phila. 22, Pa. He 
24-0. range. Box 28-9. POplar 3-3505 
| Po CHEMICAL ENGINEERING PRCORESS, (Vol. 55, No. 9) a 


should you secure position os result of 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


New York Chicago Sen Francisco 
8 West 40th St. 27 East Madison St 57 Post St. 
These items are listings of the Engineering these listings yeu will pay the regular employ- 
Societies Personne! Service, Inc. This Service, ment fee of S% of the first year's salary f « 
which cooperates with the national societies of non-member, or 4% if a member. Also, thet 
Chemical, Civil, Electrical, Mechanical, Mining, you will agree te sign cur placement fee 
Metallurgical and Petroleum Engineers, is avail- agreement which will be mailed te you im- 
able te all engineers, mb end mediately, by ovr office, after receiving your 
bers, and is operated on nonproft basis. if application. in sending applications be sure 
yeu are interested in any of these listings, and te list the key and job number. 

are not registered, you moy apply by letter or When making application for a position in- 
resume ond mail te the office nearest your ude sight cents in stomps for forwarding 
place of residence, with the understanding thet 


Positions Available 
New York Office 


CERAMIC PROJECT ENGINEER, B.S. or 
M.S. in chemical engineering, ceramics or 
chemistry, with two to five years’ experience 
im research on ceramics and/or graphite for 
reactors, particularly fuel elements for high- 
temperature gas-cooled reactors. Salary open. 
Company pays placement fee. Location, Ohio. 
W-T7917. 


PRINCIPAL PROCESS ENGINEER, chemica) 
engineering graduate, with at least ten years” 
Process and evaluation experience in heavy 
and fine chemicai Seids. Salary. $15,000 a 
year. Location, New York, N. Y. W-7903. 


PROCESS ENGINEER, chemical or mechan- 


Salary, $8.000-$10,000 a year. Location. New 


$9500 a year. 
W7836. 

CHEMICAL ENGINEER, graduate, to organ- 
ize a chemical engineering division to specifi- 
cally handle wet scrubbers; then to branch 
out into dry collection of dusts and the handl- 
ing of gases by means of special fans. Apply 
by letter giving compiete information and 
salary requirements. Location, Connecticut. 

INSTRUMENTATION ENGINEER, craduate 


chemical or mechanical engineer, with ten to 
fifteen years’ experience, to design. specify in- 
strumentation and trouble-shoot for heavy 


if 


icai graduate, with five to ten years’ experi- 
ence in chemica: plant design and construc- 
tion. Must have previously worked as project 
engineer. Salary, to $13,000 a year. Location. 
New York, N. Y. W7536. 
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, 


supervisory experience in chemical industry. 
Salary open Southern California. S8(P)-4545(>). 


CHEMICAL ENGINEERS, (a) Market De- 


resemtative. chemical sin or ch 
preferably with MBA, and five to eight years’ 
market development experience. Salary, $750 
& month ‘(c) Manager. Market Development 
Section, chemical engineer or chemist, prefer- 
ably with MBA, 30-45, with eight to twelve 
years’ chemical market development experi- 
ence. Salary, $1100-$1000 a month. Southern 
California, S(P)-4543. 


CORROSION ENGINEER, Water Systems. 
chemical or mechanical] engineering graduate 
(Registered preferred); 30-40. Qualified by ez- 
perience to provide technical experience to 
clients relating to the sales, application and 
usage of chemical and equipment to inhibit 
corrosion in water systems and supplies in 
buildings, institutions or industry. for well 
established representative. Primarily sales en- 
gineering work. Car required. Salary, $700 a 
month plus $75 a month for car. San Fran- 
cisco Peninsula. S(P)-4509. 


research experience and some production ex- 
perience im adhesives and gluing processes: 
some eoating or wrod finishing experience de- 
sirable. Under general supervision of Director. 
will plan, develop and administer research on 
adhesives, gluing processes and glued products 
for large manufacturing company. Salary. 
$775-81000 montn to start. S(P)-4460R. 


CHEMICAL ENGINEER, heavy chemicals, 
B.S., with to five years’ experience and with 
definite qualifications as potential production 
superintendent after preliminary training in 
process development department of « large 
processing plant. Must be able to work with 
Plant personnel. Recent graduate given con- 
sideration. Salary, $485-6575 month de 
pending upon experience. San Francisco East 
Bay. S(P)4447. 


RESEARCH COMPUTER ENGINEER, cx- 
perienced chemical or mechanica! engineer, or 
applied physicist, with good background in 
math. Computer experience desired. Work 
consists of analysis end programming of en- 
gineering probiems for Datatron 205 computer 
im research division. Apply by letter. Em- 
ployer will tiat l t fee. Salary 
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(NEER, 
per chemistry. 
conversion of 
basic proper- 
and folls. Job 
e“perimenta! 
planning for multi-plant operations for manu- 
facturer of building materials, roofing, paper 
board or paper products. Capable of handling 
planning, layouts, specifications for plant con- 
struction, expansion, modifications for in- 
creased production, improvement at pilot or 
operational stages. Potential to develop inte 
project man, superintendent, manager or 
plant engineer. Salary, $600-6700 = month. 
San Prancisco East Bay. S(P)-4557R. 
ee when possible. ORGANIC CHEMISTS, Basic Chemical In- 
dustry, BS.. MS. or PLD. in chemical en- 
gineering, chemistry, with or without experi- 
A weekly batietin of engineering positions open is available at a subscription ence, to work im research laboratory of larse 
rate of $3.50 per quarter or $12 per annum for members, $4.50 per quarter company. Salary dependent upon experience. 
or $14 per annum for non-members, payable in advance. Southern 
ASSISTANT MANAGER, Research Labora- 
tory. Ph.D. m chemical engineering, with good 
Engineer, graduate chemical or mechanical. 
with at least five years’ experience in design 
ans estimating materials velopment Analyst, basic chemical industry, 
chemical engineer or chemist. preferably with 
MBA, with three years’ experience in market P 
development if possibie. Salary, about $575- 
ical graduate, with planning, production and PROJECT ENGINEER, chemical engineering 
operations supervision in food or allied fields. eraduate, with at least five years’ experience 
refining end processing. Knowledge 
York, N. ¥. W-T7871. of Spanish desirable. Salary, $8000-$10.000 a ; 
ENGINEERS, craduate chemical, with strong 
background in industrial instrumentation and 
Process control; experience as engineers in the SALES ENGINEER, graduate chemist or 
chemical. petroleum, gas or power industries. chemical engineer, preferably with several 
Sales minded, able to work with field sales years’ experience with fatty acids, tall of] or 
personnel, cust@mers and home plant engi- turpine products. Salary. about $7800 a year. 
neering departments. Travel about 25% of Territory, Michigan, Ohio, Indiana and Ken- 
time. Salary based on education, experience tucky. W7618. RESEARCH SUPERVISOR, Adhesives. chem- 
and oan Headquarters, Massachusetts. jeal engineer or chemist, with considerable 
CHEMICAL ENGINEER, thoroughly familiar 
PROJECT ENGINEER, chemical or mechani- with heat transfer and with a creative urge 
cal, with process design background; a mini- to design process equipment. Position will in- : 
mum of three years’ process design experience. volre some experimental laboratory work. 
and field experience in either plant construc- Company does extensive work involving the 
tion, operations or start-up. Salary, $8000- design of special equipment related to ovens 
and furnaces as well as chemical and in- 
@ustrial process equipment. Some customer 
contact. Some travel. Permanent. Salary 
open. Company will pay relocation expenses. 
Location, Virginia. W7563. 
ASSISTANT GENERAL MANAGER for chem- 
ical manufacturer, degree in chemical engi- 
neering or equivalent in experience, to assist 
im all phases of management, including sup- 
ervision of production, purchasing, warehous- 
ing, sales, traffic. credit, inventory control. 
Plant maintenance. Salary, $10,000 a year. 
Company will pay placement fee. Location. 
New York suburban area. W7568. 
chemical processes. Salary, $8400-$10.800 a 
year. Location, New York, N. ¥. W7628. 
PROJECT ENGINEER, mechanical or chem- 
ENGINEERS, (a) Process Design Engineers. 
Sraduate chemical, with five to ten years’ ex- 
perience in process design engineering cover- 
ing new processes, expansions and moderniza- 
tions. Salary, to $10,800 a year. (b) Project open. Southern California. 8(P)-4437 


For more information, circle No. 70 


75 Years Manufacturing HOGS, CUTTERS, 
end BREAKERS of many types. 


Specially Designed Machines 
for difficult product reduction 
and processing work. 


Where standard equipment cannot fully meet 
the exact requirements of your product reduc- 
tion and processing work,—Grvendler Specially 
Designed Machines for Small or Large Plant 
Operations may be your answer to higher 
production at lower cost. The Massive 87,000 
Ib., Specially Designed GRUENDLER DUAL IM- 
PACT HAMMERMILL WITH FEEDER DEVICE 
(illustrated) was the solution to an almost im- 
possible job of carbon electrode reciamation 
in one of the Nation's Largest Industrial Plants. 
We welcome to learn more of your reduction 
problems so as to be of further service to you. 


GRUENDLER CRUSHER 
and PULVERIZER CO. 


Dept. CEP-959, 2915 N. Market St., St. Louis 6, Mo. 


You Get Things Done With 
Boardmaster Visual Control 


Without Obligation 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36,N.Y. 
For more information, circle No. 103 
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sponsored by American ‘Automatic Control 
Council. Affiliated societies: A.1.Ch.E., 
AMEE, IRE, IGA. AIChE. Chmr: D. 

Boyd, Universal Oil Prods., Des Plaines, im. 


* Tulsa, Okla., Sept. 25-28, 1960. Hotel Pog 

A.1.Ch.E. National Meeting. Tech. Pros. 

K. H. Hachmuth, Phillips Petroleum 
Processes in 


Petroleum Recovery—L. P. Whorton, Atlantic 
Refining, Box 2819, Dallas 1, Texes; Natural 
& Natural Gas Liquids—R. Huntington, 

U. of Oklahoma, Norman, Okla. Advances in 
Refinery Technolosy—W. C. Offutt, Gulf R&D 
Co., P.O. Drawer 2038, Pittsburgh 30, Pa. 


Chem. , Bartlesville, Okla. Piloting, or Why 
Buy ne Restaurant When Alli You Need is a 
Meal—R. E. Weis. Phillips Pet. Co., Bartles- 
ville, Okla. & D. Popovac, Continental ou 
Co., Ponca City, Okla. Corrosion & Materials 
of Construction—W. A. Luce, The Duriron 
Co., P.O. Box 1019, Dayton 1, O.. & M. 8. 
Worley, Black, Sivalls & Bryson, P.O. Box 


. J 
Lockhart, Ch.E. Dept., U. of So. Cal. 3551 
University Ave., Los Angeles 7, Cal. Foams— 
Cc. 8. Grove, Jr.. Syracuse U., Syracuse 10, 
N. ¥. & R. L. Tuve, US. Naval Resch. Lab.. 


Ti Cziner, Grace Chem. Co., 3 Hanover 
Square, New York 4, N. Y. Nen- 

Fluid Mechanics—A. B. Metzner, U. of Dela- 
ware, Newark, Del. Selected 


: Energy, 
tion; Agriculture; Foreign Assistance Pro- 
grams; Resource Development; Utilization and 
Reclamation; Naval Warfare Technology; Land 
Warfare Tech 


Probiems; of the In- 


tions; New 
Sea Water; Materials of ; Evalua- 
tien of rch 


+ Cleveiand, O., May 7-10, 1961. Sheraton- 
Cleveland. A.1.Ch.£. National Meeting. Tech. 
Goodyear 


Prog. Chmn.: R. P. 
& Rubber Co., Akron 10, 0. 


Unscheduled Symposia 

Correspondence on proposed papers is invited. 
Address communications to the Program 
Chairman listea with each symposium below. 


Computers Optimum Design of Process 
Univ. of Houston, Cullen Blvd., Houston 
4, Texas. 

Solar Energy Research: J. A. Duffie, Director 
of Solar Energy Laboratory, Univ. of Wis- 
consin, Madison, Wis. 


GREENE, TWEED & CO. 
North Wales - Pennsylvania 


Process Dynamics as They Affect Automatic 
Controt—D. M. Boyd, Universal Oil Prods.. 
Des Plaines, Ill. 
Nuclear Chemical Piant Safety—C. E. Dryden. 
Ohio State U., Columbus, O. 

Nuclear Reactor Operations—R. L. Cummings. 
Atomics International, P.O. Box 309, Canogs 
Park, Cal. 


Oryine—R. E. Peck, Ul. Inst. of Tech. 330 So. 
Pederal, Chicago, lll. 


Author Information 


Procedure in submitting papers. 

1. Obtain four copies of “Proposal to 
present @ paper before the A.!.Ch.E.," plus 
one copy of “Guide to Authors” from 
Secretary, A.I.Ch.E., 25 West 45th St., New 
York 36, N. Y. 

2. Send one copy of completed form to 
Technical Program Chairman for meeting 
selected from above list. 

3. Send another copy to Norman Morash. 
Titanium Div., Natl. Lead Co., So. Amboy. 
N. J. (Ass't. Chmn. Program Comm.) 

4. Send third copy to Editor, Chemica! 
Engineering Progress, 25 West 45th St., New 
York 36, N. Y. Paper will automatically be 
considered for possible publication in 
A.L.Ch.E. Journal. 

5. If desired to present paper in a 
selected symposium send fourth copy to 
chairman of the symposium. 

6. Prepare six copies of manuscript. 
Send all six to Symposium chairman or the 
Selected Papers chairman, whichever ° is 
appropriate. 
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ee for more information, circle Ne. 28 
International Fed. Automatic Control. To | 
cover areas of Theory, Hardware & Applica- = roy : 
Pe.rech mica s—C. V. Foster, Continental Ol) 
Co.. Ponca City, Okla. & H. L. Hays, Phillips 
1714, Oklahoma City, Okla. Statistics and | 
Numerical Methods Applied to Engineering— 
ir Ammonia nt fety—L. T. 
Standard” Ol Gnd) Whiting, Indiene. | GET THEM at ony industrial 
Refinery & Natural Gasoline Plant Safety; | =: distributor authorized to carry Palmetto |: 
Processing Agricultural Products—A. Rose, "EE HE 
Tex. Brs. Exp. Sta., Coll. Sta, | Packings . For the name of a supply 
. Area industries. Chem eactions In- 
duced or Modified by Radiation—J. J. Martin, =: howse neor you consult our insert in aH 
Ch.E. Dept., U. of Mich. Ann Arbor, Mich. 25 Thomas Register—between pages 4816- |: 
Papers. | 
Deadline for papers: May 2, 1960. | 
+ Washington, D. C., Dec. 4-7, 1960. Statler 
Hotel. A.1.Ch.£. Annual Meeting. Tech. Pros. 
Chmn.: D. O. Myatt, Atlantic Research Corp., 
Alexandria, Va Mydrometaiiurgy—Chemistry of Solvent Ex- 1 
Tentative Program framework: Chemical En- traction: G. H. Beyer, Dept. of Chem. Ens.. 
gineering in Govt. Programs. Agency Ori- Univ. Mo., Columbia, Mo. ‘ 
r 
Basic Research. Subject Oriented: Doing 
Business with the Government; Fluid Particles 
and Aerosols; Combustion; Materials Deterio- 
i ration; New Process Techniques; Unsteady 
State Instrumentation; Computer Control of 
Equipments. 
Deadline for papers: July 5, 1960. 
» New Orleans, La. Feb. 26-Mar 1, 1961. Hotel 
Roosevelt. A.1.Ch.E. National Meeting. Tech. 
Prog. Chmn.: H. L. Malakoff, Petroleum Chem. 
P.O. Box 6. New Orleans 6, La. Kinetics of 
: Technologies in the Petroleum industry; Edu- 
c won and Professionalism; Mathematics in 
+ Gives Graphic Picture of Your Operations— Chemical Engineering; Liquid—Liquid Extrac- 
Spotlighted by Color 
vy Facts at ao glance — Saves Time, Saves 
Money, Prevents Errors Flow Through Porous Media. 
xX Simple to operate — Type or Write on Deadline for papers: Sept. 5, 1960. 
; Cards, Snap in Grooves 
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NO JACKET. 
NO PIPE COILS. 


Above you see an §.S. Kettle. 
More than 50 per cent of it is 


made of 


There is NO JACKET. There are 
NO PIPE COILS. As is almost in- 
variably true of every Dean 
THERMO-PANEL Coll, heat trans. 
fer is most efficient. Cost is less. 
It TAKES THE PLACE of old- 
style pipe coils. Patented and pat- 
ents pending. 

Ask for data and prices on 
latest Dean models which as- 
sure INCREASED CAPACTTY. 


Racked by 24 Years of Panel Coll Mansfactering 
DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS. INC. 615 Franklin Ave 
BROOKLYN 38, Tel Storing 9-54 


FLEXROCK TEFLON’ 
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Atlantic Refining Company, was chair- 
man of the Guidance Committee 

the technical societies in that city. In 
addition to school guidance i 


gineers turned out an engineer's gui 
to the area which covers such subjects 


“< 


on, Rutgers, Stevens, and 


7) 


FE 


Ne 


RE 


le 
eek 


L Ch. E. — A.C.S. scholarship — 
Cooperation between the chemists 
and chemical engineers in the Charles- 
ton area will give a $1,000 scholasship 
to some deserving Kanawha County 
high school student to study science 
or engineering at a college of his 


ers for Chemical Engineers.” To get 


the 
correct to July 15 of this year, has 
just been issued. We are includi 

it in all directories being sent out. 
Members who want either a directory 
or a corrected supplement need only 
drop us a post card. F.J.V.A. . 
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Guide to Kanawha—The 
on Professional Development of 
Charleston Section of the A.L-Ch.E. 
under its chairman, W. R. Manning, 
has developed an important engineer- 6,000 students heard about engineer- 
| ing service for companies in the Kan- ing from 92 speakers. This group 
awka Valley. This group in combina- Saturday morning science, eng 
; tion with special committees of the neering, and technology sessions 
Civil, Mechanical, and Electrical En- students in the 
: schools participated this ), does 
individual counseling, holds Saturday 
NM morning trips for industrial science 
( “== teachers, has aided in the founding 
fs of four additional junior engineerin : 
: as ___,_ and technical societies, and supplied tie for first place. 
engineerin y 
All in all, I believe that the chemi- 
: . cal engi are doing more than 
as housing, housing costs, recreational their + some providing guidance 
facilities, churches and activities in a very critical area—mostly 
without fanfare, wthout millions of 
tation pu dollars bein into it from — 
plating living in that ar government choice. The and ACS. 
considerable help in th ing as sincere and intelligent a ~ sections got — Pomme 
and the A.CS. $500 toward the goal 
This was culled from a final report 
the time of available, sent to me by (3. E. Merryman, Jr. 
M. M. DeLancy, R. L. Stearns, and 
and should any supervisor or employ- 
er of chemical engineers receive a : Scholarship 
from a Local Section or from Committee. 
f his chemical engineers associ- py t pointers—Chemical en 
or lease recognize 
be interested in a brand-new publica 
o TV—We reported before = 
ogram it helped to sponser. Ac- x Cc 
x ws of these ) 
ams, one of them being a sum- LK 
for the entire series This latter OFPics ‘ad 
probably will be shown to Coun- pt 
St. Paul. Look on the bulletin 
at the meeting for any an- tion of A.l.Ch.E., “Employment Point- a 
concerning a general 
yout the technical fields. For showing of this film. it, just drop a note to this ice. sh 
Sections that want to try col 
retiring chairman of the New Southern California directory—Hugh Directory supplement—A new con 
| i group, _ Cohen, a chemi- A. Baird, Secretary of the Southern on 
engineer with Hoffmann-La Roche California Section, sends along a di- | 
in Nutley, New Jersey, will be glad rectory published for the second year 
to answer questions. by the section. It gives — infor- 
Another equally successful progam mation about all mem plus pic- 
tures of the officers, advertisements 
adelphia. Norton H. Walton, of the and advertising directory, local com- 
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HOW TO METER 
SLURRIES 
ACCURATELY 


Few pumping jobs present more complex problems 
than the accurate metering of slurries. Since they 
are often abrasive, slurries can make the selection 
of pump parts extremely difficult. Minute particles 
settling out in the packing can score a plunger be- 
yond usefulness in minutes. And viscous, tacky 
slurries can limit ball check freedom and reduce 
accuracy. But even the toughest slurries can be 
metered accurately . . . by adhering to good slurry 
handling practice, and by choosing the right pump 
for the job. 


Keep Slurries In Suspension 

Several practices that have proved valuable in this dif- 
ficult service are aimed at keeping the solids in suspen- 
sion. Suction and discharge lines should be as short as 
possible. The supply tank should always be well agi- 
tated. And if packed plunger pumps are used, stroking 
speed should be held between 45 and 75 rpm to minimize 
settling. 


Standard Motor Driven Controlled Volume Pump 


Choosing The Right Pump 

Controlled volume pumps are manufactured in a suffi- 
cient variety of designs to provide a full range of de- 
sired characteristics for slurry service. An economy 
pump such as Milton Roy’s H20® can handle slurries 
up to 5% by weight. Standard motor driven pumps, 
with minor modification, can handle much denser 
slurries. And the new ODS (Oliver Diaphragm Slurry*) 
controlled volume pump can easily manage slurries 
containing up to 60% solids by weight. 


*Manufactured under exclusive license granted by Dorr-Oliver Inc. 


If precision metering of slurries is one of your problems, 
look again to Milton Roy's 25 years of experience for your 


Packed Plunger Pumps 


Because the entire liquid end of a packed plunger pump 
is in intimate contact with the slurry, considerable at- 
tention must be paid to materials selection. Ball checks 
and plunger should be as hard as possible, and seats 
should be relatively soft. Balls are usually made of 
Hastelloy D, 440 stainless, or ceramic, while 316 stain- 
less is standard for the seats. The plunger must be 
extremely hard, and high strength sintered alumina is 
generally recommended. 

Proper packing maintenance in slurry service de- 
mands that packing be flushed out continuously. An 
internal flush, continuously bleeding a small amount of 
liquid along the plunger, is the most common. Danger- 
ous liquids may require an external flush arrangement. 
Liquid is continuously fed in on one side of the lantern 
ring, drawn around the plunger, and carried away from 
the other side. 


Capable of pumping 180 gph of the densest slurries at 
accuracies of + 2% against pressures up to 90 psi, the 
ODS has no plunger, no packing. It is based on the 
Oliver Diaphragm Slurry pump design principle which 
consists of two opposed chambers separated by a slack 
diaphragm. A three-way solenoid alternately pressur- 
izes and bleeds air from the upper chamber. With the 
upper chamber at atmospheric pressure, the suction 
head forces slurry into the lower chamber. Then, when 
the upper chamber is pressurized, the diaphragm forces 
the slurry out through the specially designed ball check 
valves. 


Problem Slurries 


Yes, slurries can be metered accurately. And the best 
proof of this claim is the thousand or more Milton Roy 
pumps successfully metering slurries in the field. The 
list includes such problem liquids as an 80% coal 
slurry, a 45% suspension of lead peroxide in butyl 
phthalate, 15 to 20% diatomaceous earth slurries, finely 
divided nickel catalytic suspensions, gold ore slurries, 
and even a 55% by weight powdered aluminum suspen- 
sion. Some of these materials are so thick that they 
can support the weight of a screwdriver. 


most economical solutions. Write for a general introduction ¥ 


to controlled volume pumping given in Catalog 558-1, 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


Controlied Volume Pumps * Quontichem Analyzers * Chemical Feed Systems 


CHEMICAL 


For more information, turn to Data Service card, circle No. 42 
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Good mixing pays for itself in 


Engineers found gold in this rubber- 
cement tank—when they stepped up 
the mixer horsepower. 

Into the tank every day go 800 gal- 
lons of hexane. Then an operator feeds 
in 700 pounds of synthetic rubber. 
Mechanical mixing helps the rubber 
dissolve. The resultant cement goes 
onto self-sticking labels used through- 
out industry. 

But until recently, production men 
were having trouble dissolving the 
rubber in the hexane. The only method 
that worked was to shred the rubber 
small as popcorn before charging it to 
the tank. Even then, dissolving was 


slow. The whole operation took 20 
man-hours. 

Then one day, a LIGHTNIN Mixer 
representative stopped in at this com- 
pany’s request and studied the mixing 
job. He recommended a fivefold in- 
crease in power transmitted to the mix. 

Soon a 25-hp turbine-type LIGHTNIN 
Mixer was installed on this tank and on 
each of two others like it, replacing 
older 5-hp units. 


Time cut in half Now it’s no longer 
necessary to shred the rubber. A man 
dumps it into the three tanks in big 
thick slabs. The LIGHTNIN Mixers drive 


15 months 


solvent and rubber in a powerful flow 
throughout the tanks to promote rapid, 
uniform dissolving. 

All the rubber dissolves in nine hours 
—better than twice as fast as before. 
And savings are $7,000 per year— 
enough to pay for the three new mixers 
in less than 15 months. 

This kind of fluid mixing is saving 
money every day for thousands of proc- 
essors all over the country. It can save 
you money, too. For mixing that does 
what you want it to do—on a fully guar- 
anteed basis—call in your LIGHTNIN 
Mixer representative now. Or write 
us 


“Lightain Mixers. 


MIXCO fluid mixing specialists 


(CD Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 hp (B-102) 


WHAT MIXING OPERATIONS 
ARE IMPORTANT TO YOU? 
You'll find a wealth of information types: 
on fluid mixing in these helpful Oo 
bulletins describing LIGHTNIN (B-104) 
Mixers: 


Side entering: 1 to 25 hp 


C0 Portable: % to 3 hp (8-108) 


production types (B-112) 


Condensed catalog showing 
Top entering; propeller all types (B-109) 
Y% to 3 hp (B-103) Quick 


-change rotary 
chanical seals (8-111) 


( Date sheet for figuring mixer 


requirements (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc.,,199-j Mt. Read Bivd., Rochester 3, N. Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ontario 


For more information, turn to Data Service card, circle No. 41 


(CC Laboratory and small-batch 


Avery Adhesive Label Corporation < 
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